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Wheel and Pinion Cutting E. zine. 





The engraving represents the No. 5 wheel 
and pinion cutting engine built by Sloan, Chace 


& Co., Newark, N. J. This machine is pro- | 


vided with a revolving head with three spin- 
dles for carrying the cutters. These spindles 


are in quills, and are hardened and ground. ' 


The quills are in eccentric sleeves, to provide 
an independent adjustment for depth for each 
spindle. 
their front ends binding nuts, threaded to the 
front ends of the quills, which gives anin- 

dependent end adjustment for each spindle. 

The head is revolved by means of a cam ring, | 
moved by the handle shown at the left. The 

backward movement of this cam ring raises 

the latch out of the notch, and a pawl at- 

tached to the ring engages a pin fast to the | 
head. The forward movement of the ring | 
brings the head to the next notch. 

To feed the cutters to the work, the head is 
moved by means of the lever shown at the | 
side, which is connected to a stud, provided | 
with a pinion engaged with a rack, which is 
fast to the main slide. The spindle carrying 
the index plate and holding the work is hard- 
ened and ground, and is fitted to hold the 
same-sized spring chuck as the machinist’s 
bench lathe illustrated in our issue of Jan. 2. | 

A yoke carrying a push spindle, which sup- 
ports the front end of the work in pinion | 
cutting, is so arranged that it may be readily | 
removed, when wheels up to five inches in di- 
ameter,either spur, bevel or crown, may be cv\. 

The circular platen is provided with a verti- 
cal slide for adjustment, and is graduated into 
degrees. The block supporting the index 
spindle may be set at any angle, from the 
horizontal to the vertical position of this 
spindle. The index spindle is attached to the 
block by a slide which is parallel with the 
cutter spindles, forming a convenient adjust- 
It will be readily seen that this ma- 
chine may be adapted to making a large vari- | 
ety of milling cuts on small work. 


ment. 
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Boring Fixture for Engine Lathes. 





This tool is designed to take the place of 
boring tools, drawn from flat bars, and with 
asystem of double-ended cutters ground to 
standard sizes it makes an inexpensive sizing 
tool for a great variety of work usually done 
with flat drills, reamers, etc. 
recommended for boring deep holes where 


It is especially | 


perfect alignment of bar and the 
imum rigidity are necessary. It is claimed | 
for this tool that the mode of fastening the | 
cutters is free from the objections found with | 
many tools of this nature. 

The advantages of the system of inter- 


max- 


| 


changeable cutters are apparent, as they can 
be instantly changed, and the lathe need never | 
stand idle while the operator is grinding. 
Fig. 1 is an end view of the bar holder, | 
and is shown attached to a lathe tool slide, 
being tongued to the same, so that it is im- 
possible for the bar to be crowded out of 
alignment when heavy cuts are taken. This 
holder is split on one side, and clamps the 
bar by means of the lever nut 7 on bolt k, 
which also holds the whole arrangement in 
position on the tool slide /7. This holder is 
designed to be bored out in place, thus secur- 
ing perfect alignment of the bars. By means 


f a dowell pin in the slide, or a mark 
m lathe 


carriage, the bars can be reset 


These eccentric sleeves have fast in | 
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WHEEL AND PINION Currina ENGINE. 


quickly, and be concentric with the hole to 
be bored. This allows bars to be used 
that are nearly the size of the hole to be 
bored. Centering the bars is also necessary 
when sizing holes with the double-ended 
cutters. Asystem of split bushes m are used 
in the holders, bored to fit the various sizes 
of bars so that one holder answers for all. 
These bushes are made longer than the hold- 
ers, and are intended to slide out to stiffen 
the bars when necessary. 

Fig. 2 shows a side elevation of holder, 


| with bush m and bar B in place. 
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Fia. 1. 


The cutters are tightened by a slight blow 
with the hammer on the key f, the bottom of 
which is made with a small gib head to pre- 
vent it from flying out or getting displaced. 
Both key and gib are held in place by the 
binding pin d, which fits closely in its place, 
though not tight. The hole in the bar for 
the cutters is placed very near the end to 
allow boring close to a face-plate, and an off- 
set cutter is furnished to use when required 
to face ashoulder. The double-ended cutters 
have shallow holes drilled in one side at the 
center to correspond to the small holes in the 
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Kia. 2. Fia. 3. 


BorinG Fixture FoR ENGINE LatruHEs. 


Fig. 3 is a longitudinal section of end of bar, 
and shows the manner of fastening the 
cutters, which are of cylindrical form and of 
standard diameters. Cutters of this form 
are cheaper, and are found to answer every 
requirement. Square cutters, however, are 
furnished when desired. A small hole is 
drilled in the end of bar for the insertion of 
the binding pin d, the beveled end of which 
extends into gib e, keeping it in place, and 
allowing it to swing a trifle to accommodate 
itself to the taper of key /, thus insuring a 
good bearing. 


| The cutter ends of these 


center of bars. This is for the purpose of 
centering the cutters, which is done by in- 
serting a pin before the key is driven down. 
bars are hardened 
and the whole ground to standard diameters. 
Cutters for the bars are kept in stock. As 


\the best results are obtained by having the 


bars in perfect alignment, the holder is 
left to be bored in place. Various heights 
and sizes of the holders are furnished when 
ordered. 

These fixtures are manufactured by O. S. 


Walker, Watertown, N. Y. 
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Hemp in Yucatan. 





In our issue of Dec. 5, 1885, we described a 
machine for preparing ‘‘sisal’? and other 
fiber, constructed under the supervision of 
Frank Darkin. Mr. Darkin has just returned 
from Yucatan, where he has been to start one 
From him 
we learn that almost the entire industry there 


of these machines in operation. 


is the cultivation and preparation of sisal 
hemp. Every farm, or hacienda, is the center 
of a plant. The soil, to make a bull of it, is 
arock. The sisal plants are set out by native 
Indians, who are described by Mr. Darkin as 
The plants are set 
if there is a cleft in the 
rock the plant is set there, if not, soil is 
piled on the rock. 


years, then the outer row of leaves is cut, 


a splendid set of men. 
outin regular rows ; 


The plants mature in five 


and so on, for about fourteen years, when the 
plant blossoms, after which new plants are 
set out. 

A steam engine is required on each farm, 
and pumps driven by the engine are used for 
irrigation. The practice has been, hereto- 
fore, to use a wheel called a raspadora for 
preparing the fiber; seven or eight of these 
wheels are used on a farm, each wheel re- 
quiring the services of two Indians, and turn- 
ing out from 7,000 to 8,000 leaves per day. 
One thousand leaves will produce about 50 
lbs. of sisal. The machinery is of rude con- 
struction, and the wheels are dangerous to 
All the engines that Mr. 
Darkin saw were, with two exceptions, of a 


the operators. 
cheap class. The fuel used is wood, and as 
that is becoming scarce, more economical 
engines will have to be substituted. 

The sisal produced is sold in New York, 
and is largely mixed with manilla in the 
manufacture of rope. The present annual 
production is about 60,000 tons, which sells 
for 45 cents per pound. The machine intro- 
duced by Mr. Darkin not only does the work 
much faster than by the present methods, 
but the material prepared by its use is worth 
one cent per pound more. 

The climate of Yucatan is healthy in 
winter, and fairly so in summer. The ther- 
mometer ranges from 60° to 95°. 


lie 


Employers and Workmen, 

In earlier days, when the world was less 
enlightened, employers and workmen held 
the relations of masters and servants; now 
they are coadjutors. They form a sort of 
republic; the employers hold the control 
in virtue of their position; but they derive 
their prerogatives from the consent of the 
governed, and are bound to exercise their 
functions with all the moderation and for- 
bearance consistent with the maintenance of 
discipline. Similarly, it is incumbent on the 
workman to avoid everything that savors of 
offensive dictation, and especially not to pre- 
scribe terms that will have the effect of 
forcing American manufacturers to the alter- 
native of relinquishing their business or 
prosecuting it at a loss. They cannot expect 
to earn wages unless those who employ them 
make profits. 

The resort to a strike is an expensive 
It involves 
much pecuniary sacrifice to those who have 


method of redressing grievances. 


recourse to it, as well as to those against 


| whom it is directed. Very few controversies, 








2) 


~_ 





if any, have arisen, as far a8 our trade is con- 
cerned, that might not have been averted by 
timely judicious counsels. None are pending 
now that are not susceptible of compromise 
on a basis which will be mutually satisfactory. 
Having at last discovered by experience that 
there is an equitable method by which labor 
disputes can be thoroughly and permanently 
pacitied, it is hoped that the principle of 
arbitration will be adopted as a preventive 
rather than as a cure of discords.—Shoe and 
Leather Reporter. 


Slotting Tool 


<> - 


Handy Locomotive Kinks. 


By J. J. BInGciey. 


I send you sketch of a tool for a slotting 
machine, designed by Mr. L. C. Petrican, act- 
ing M. M. of the C. 
Richmond, Va. 


& O. railway shops at 
Fig It 
is so simple and yet I think equal to the best 
The round tool holder is held 
in two half round clamps, and by slacking 


. 1 shows the device. 
I have seen. 


the nuts the tool holder can be raised, lowered 
or turned in any direction. The hole for the 
is beveled a little to allow the tool to 
relieve itself on the return stroke, the small 
spiral spring pressing it to its place. The 
shoulders on top of the clamps keep them 
from slipping down when nuts are slacked. 
One is surprised when looking at the many 


tool 


different kinds of lubricators for steam cylin- 
ders, especially for locomotives. Some use 
open cups, where the fireman can walk out on 
footboard and pgur in a supply of oil at every 
down grade. I remember when this style of 
oiler used to get its blessings, when in snow 
and rain the poor fireman had to hold on 
with one hand, at the risk of his life, while 
working his way to thefront. But those days 
are past. 

Next, the cups were placed in the cab, and 
pipes were run inside or outside the casing. 
These often got stopped caused 

Then 


up, and 
trouble by the tallow not being clean. 
came sight feeders, and cylinder oil. 

While tallow had its faults, in the way of 
corroding bolts and joints, yet as a lubricant 
it was superior to any thing madesince. One 
great trouble with most of the sight feeders, 
is the many valves to leak and grind, and the 
glasses to break. I saw about half a dozen 
sight feed cups lying in a window of a round- 
house, all of no use on account of broken 
glasses. My rule has been, the simplest cup 
and the shortest pipe. 

For a long time I used a plain Dreyfus 
quart cup, set just behind the smoke stack, 
screwed into a brass casting, which 
screwed into top of smoke arch, and a pipe 


was 
led from each side to steam chests. The one 
The tube inside 
cup was raised, or lowered to suit. 


cup oiled both cylinders. 
In winter, 
when very cold, I put a box around them so 
they did not feed too fast. This was the 
simplest and most satisfactory cup or device 
I ever got. 

Labor saving tools are nowhere found so 
the round 
house, where work must often be done in the 
shortest possible time. 
by 
whistle valve with a long screw-driver. 


valuable about a railway as in 


I was disgusted some 


time ago seeing & man grinding in a 
He 
With a brace 


and screw driver bit he could have made a 


ground 10 or 12 hours at it. 


better job in 30 minutes. 

Men often lose time hunting for a bar to 
run through the spokes of diiving wheels to 
hold up connecting rods when taking off the 
straps and brasses, when a simple prop, like 
Fig. 2, will answer every purpose, and don’t 

It 
Bore 3 


skin the paint off the wheels. is made 
of oak, 5 feet long, 3 x1} 
14 
make a clevis of 4’ 
block. 
end of the rig, and hang it up when not in 


use. 


holes 
apart, then saw them out on an incline; 
iron and bolt it to the 
Don’t forget to bore a hole in one 


A Jim Crow is a very useful tool for setting 
the eccentric rods, or other flat bars, without 
taking them to blacksmith shop, as shown in 
Fig. 3. A very handy tool for lifting off 
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down, but the acid would eat into the thread 
and soon the screws would get loose, and 
jump up just as the valve came sliding along 
and pop goes the bridge in the seat, or else 
valve stem or rock arm breaks. 

I got tired of that foolishness and I made 
my pattern like Fig. 5, large enough to cover 
the steam chest joint, and put steam chest 
down on it, and when I wanted to face the 
valve, I could take both valve and seat to the 
planing machine, and save time and files. 
The holes for steam inlet I drilled as if cast 
in; they sometimes cracked in shrinking. 
The plate under joint was about }’ thick. I 
put in two steady pins to keep it in place even 
with the ports. 

A’simple device for a lid on sand pipe of a 
locomotive is often valuable in saving time 
when sand won’trun. In Fig. 6, by raising 
the lid, a wire can be run up or down the 
pipe, and often saves trouble of emptying 
sand box. 

I will just mention one more tool which I 


_great.extent driven the lathe spinner out of 


| which is covered during the operation. 


Hydrostatic Pipe Making—Electric Cable 
Armor. 





The drop and hydrostatic presses have to a 
the manufacture of tin, copper and brass | 
culinary utensils. 

Many other forms of brass and copper 
goods are now pressed into shape, and in the 
manufacture of lead and tin pipe hydrostatic 
pressure plays an important part. 

John Robertson & Co., Brooklyn, N. Y., in 
a shop bearing the suggestive sign of ‘‘ Tubal 
Cain Iron Works,” employ about twenty 
men in making hydraulic presses, machinery 
for making electric light carbons, and in cov- 
ering electric wire cables with a lead armor. 

By means of powerful presses, similar to 
those used in making pipe, lead is forced 
through a die, together with the cable, 


The immense power necessary for this pur- 


pose may be comprehended by comparing 












































































































































SLoTTInGc Too. AND 


have found very useful for taking pistons out 
of crossheads. I have often seen men with 
nuts on end of piston, and a chisel against 
the wrist pin, drive until the pin had been 
the 


bruised and ruined before rod would 


start. 


3 
s 


the key slot, but about narrow, and by 


putting small pieces of 4’ round steel on the 
back of the hole, top and bottom of cross- 
head, and a piece in center of piston rod 
on opposite side, the rod can be easily re- 
moved without injury. 

The most important part about these tools 
is to have a place for them, and always have 
them in place, when not in use. 

I know this seems to be a wonderful hard 
lesson for some men to learn, for just where 
they use tools they throw them down, and 
when they want them again, they never can 





steam chests or turning eccentrics‘ on the 
axle in valve setting, will be found in Fig. 4. 


One great source of trouble is false faces | 


on locomotive cylinders. To put them on 


with screws was the only way to hold them 


find them. 

A good man never works with bad tools, 
}and but 
|always borrowing. He is a nuisance in any 


a careless man never has any, is 


shop. Such men are dear at any price. 
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A long steel key, like Fig. 7, is made to go in | 


LocoMoTIvE KINKs. 
the work done in pipe making with that done 
in wire drawing. 

Here the reduction is gradual ; the metal is 
reduced in section, little by little, with an- 
nealing and a period of rest between each 
operation. 


In the cable-covering operation, as in pipe- 
making, the metal must be reduced at one 
operation to the desired size, giving no chance 
for the metal to rest until it is in its finished 
shape. 

To make brass and copper tubing as lead 
pipe is made, has been a problem which Mr. 
Robertson has not yet been able to solve. 





figured by the softer metal, which simply 
squeezes them out of shape. 

The cylinder in which copper or brass is 
placed to be forced through an orifice, by a 
follower or piston which fits it accurately, is 
stretched, and the piston is upset by the softer 


metal. Even a steel piston would be spoiled 
in this manner, if the cylinder is made 


strong enough to resist the strain without 
breaking. 
———+-+—___ 


It is stated that ‘ the grips used on the St. 
Louis cable street railway have been found 
lacking in holding power, and are all being 
overhauled.” It seems to be the case with a 
number of grips, that they either slip or hold 
so well that the cable is seriously damaged 
There is a chance for the inventor in the grip 
business. The ‘‘ happy medium” has not yet 


gripped on. 
—-_- 


Rats. 


By Roznert E. Masters. 

If the amount of damage done by rats and 
mice in destroying moulds, cores, and the 
amount of flour they eat and waste in a year 
in the foundries throughout the United States, 
especially in the smaller shops where no pre- 
caution is taken to guard against them, could 
be shown in dollars and cents, we should see 
a figure that would make any of us independ- 
ent. A few incidents which have come 
under my observation will be of interest and 
perhaps a source of profit to foundrymen 
who are annoyed with these pests. 

I know of several instances where a great 
deal of trouble and annoyance were caused by 
rats getting into core ovens. When the ovens 
were opened in the morning it would be found 
that the rats had got on the shelves and 
destroyed a number of cores to get the flour 
that had been mixed with the sand, or the 
paste that had been used in joining cores 
together, and this would be continued night 
after night until a generous dose of ‘‘Rough on 
rats” This would 
prove a temporary relief until another colony 
made the foundry their headquarters. Upon 
investigation in each of these cases, great 
holes could be seen in the core oven next to 
the foundation where the rats had burrowed 
under. 

It has often occurred to me, if I had a core 
oven to build I would put some thin cast- 
iron plates all around outside of the founda- 
tion, having the edge come upon a level with 
or a little above the brickwork and extend 
18” or even 2’ below the surface. This, I 
think, would make the core oven secure 
against the intrusion of rats from that direc- 
tion at least. 

A certain large foundry firm used to buy 
their flour (mostly damaged) in lots of twenty 
to twenty-five Larrels at a time, and keep it 
locked up in their warerooms. In nearly 
every lot they would come across a barrel or 
two that had rat holes gnawed through near 
the bottom, from which the flour had been 
pretty well cleaned ont and scattered around. 
After having had experience of this kind in 
two lots, they built a bin for their flour and 
lined it inside and with sheet iron. 
Foundrymen who buy flour in small quanti- 
ties, a barrel or a couple of sacks at a time, 
will find it profitable to make a tank of heavy 
sheet iron to hold that quantity, and have a 


had been administered. 


out 


cast iron plate to cover over the top. 

In a foundry that cast twice a week, a 48 
pulley was moulded and a bottom board used 
that had a small hole burned through it, but 
as the hole did not come directly under the 
hub, and there was a good depth of sand 
the and hub, the 
moulder deemed it safe to use it. When the 
i it came through the 


between bottom board 


was poured in 





The amount of power necessary to force brass 
or copper through a die is easily obtained, as 
the power the hydrostatic press is capable of 
developing is virtually unlimited. 

The difficulty to be overcome lies in ob- 
taining a mould or form which will stand the 
requisite pressure. 

As yet, nothing has been made which will 


iron 

bottom, right from the start, as fast as it was 
|poured in. After trying in vain to stop it up 
underneath, it was given up. When the cope 


| was lifted off, the cause was plain to be seen. 
| 


: : 
and had made preparations to build their nest 


| in one of the pulley arms, having quite a 
stock of paper, shavings and straw stored 


Rats or mice had dug in through the bottom 


stand the strain of forcing a bulky mass of therein. 


brass, while cold, through a small orifice. 


| The most serious loss I have known a 


The best cast-steel moulds obtainable are dis- foundry to sustain through this medium, was 
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one in which they cast every other day. 
When the men would come to the shop in the 
morning after the first day’s moulding had 
been done, they would find the sand piled up 
on top of a number of the moulds, around 
the gates, and as fine as if it had been sieved 
through a parting sand riddle. On investiga- 
tion it was impossible to tell what the moulds 
had been intended for, as they would be all 
burrowed through and cut up. Everything 
that could be thought of was done to prevent 
it; the use of flour and molasses was stopped 
in the shop, and rosin and sour beer substi- 
tuted in their place for making cores, and 
continued, and what 
puzzled them most was, it occurred alike in 


still the same thing 


moulds that had no cores in them as well as 
those that contained cores. 

One day at noon time the writer was in the 
shop when the men were eating their dinner 
on their floors, and noticed that fragments of 
bread, pieces of pork rind, ete., would fall or 
be thrown on the floor. In shoveling up the 
floors after dinner these fragments would be 
shoveled either into the flasks or sand heaps. 


It was suggested that the men be invited to} 


eat their dinner somewhere else, besides on 
their floors. After that they ate their dinner 
in the wood shop next to the foundry, and in 
a short time the trouble ceased. 


<> — 


Making Elbows, Bends and Branch Pipes 


in Loam. 





By S. Boiuanp. 





After a long experience on this class of 
work, and having tried many plans to make 
pipes in loam, I have concluded that the plan 
here represented is the best. We will sup 
pose the pipe to be made is in the form of 
the one shown at Fig. 3, 24’ diameter and 
13” thick. 

First, let your templet be as wide as the 
outside diameter of pipe wanted, and cast it 
stronger than you would if needed only fora 
core. Should you be going to run your pipe 
on the top, let there be holes cast in plate, 


through which your gates will pass; for, as | 


will be seen at A, Fig. 1, your core plate is 
to be the covering plate. 
holes over each flange for risers, as well as for 


You must also cast 
the staples shown at 2, Fig. 1. These staples 
will be cast in the core iron, as shown by 
broken lines at /?, at such places as are needed 


for lifting, and, as you will perceive, will 


protrude through the plate when you set on 
your coreiron. The core iron here shown is 
the best and easiest made of any I have ever 
used, being readily made by the use of a bent 
pricker pattern. It must be understood that 
in this case you need but one plate and one 
core iron. 

Before proceeding to ram your half core, 
let your plate be well cleaned, and then lay 
off the position of flanges, and make marks 
on edge of plate with a chisel to guide you in 
setting. Bed down the core iron, and set in 
the studs to support core wherever needed, 
provision having been made of course by 
crossbars in the core iron A. Fig. 2, shows 
position of stud. 

Do not, as many try to do, attempt to slick 
up your core with the trowel after you have 
swept off the sand, but, what is much better, 
dampen the face of core and finish off with 
rubbing sticks; by so doing you will pre 
serve your core in shape. You must now 
place on the half flanges, which are made to 
fit the core. 
them with spikes, prepare to lay on the thick- 


After squaring and securing 


ness, Which is done in this manner : 


Have a core-box 20" longand 6° wide, with 


good draft, the depth of the thickness of 
pipe. 


Take the toughest sand you have, 


Let this frame be secured to a board. 
moisten 
it well, and with this make sufficient cores to 
cover the core inside the flanges. By a little 
care and practice you will soon be able to cut 
and place them without much trouble. You 
must then nail them fast to core, as seen 
at 2, Fig. 2. After cleaning away from the 
stud, the flanges must be taken off and then 
dry the core sufficiently to stand handling, 
but do not over-dry it, as it must again visit 
ig set 


l 
: 

rea 
Ing 


the oven. Whilst the half core is dryn 
down the foundation plate (, Fig. 2, and 
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make sure that it is strong enough to stand 
the handling without springing. 

To turn over the core, clamp core and plate 
together and roll.over on soft sand. Remove 
plate and suspend your core over foundation 
plate at the place most suitable for lifting 
and binding, and as much above it as will 
admit of a brick between it and the flanges, 
as seen at C, Fig. 1. 

Now pack up with dry brick to all the bear- 
ings, taking care to have your core level; 
place your chaplet from bottom plate to stud, 
as shown at 2B, Fig. 2, and when all is firm 
The chaplet 
here mentioned is simply a straight piece of 


*’’ iron, nicked at end which enters casting, 


and level you can lower off. 


which is built in and remains. By this 


means absolute correctness is assured in 
thickness when you close the mould. 

You have now got your half core in posi- 
tion for building around, but it is best to put 
on the upper half. 


Find place for stud and 


set it into sweep (see /, Fig. 2). You will 
observe that I have shown, first, the stud, 
| which is high enough to admit of a piece of 
wood 1” thick, 4’ square, on which is placed 
athin piece of wrought iron, the idea being 
to save the trouble of releasing the stud when 
cast, as by the time the wrought iron is hot 
enough to burn the wood the metal will be 
set, and all danger of the core lifting over. 
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throw on parting sand and build up to joint, 


as shown in Fig. 2, leaving about 4 
At (, Fig. 3, is shown plan of cope ring 
which must be made strong. 


for loam. 


The ring is 
level bed and | 
. . - | 
marking 1} clear of outside, also allowing 


made by laying templet on 
good clearance at ends. In bedding cope 
ring have it suspended over your mould all | 

: 
clean, and then lay on your loam a little | 
higher than the half 


parting sand and bed down the ring; mark 


Throw on plenty of | 


and lift off again. You now go round with 


your trowel making the joint to correspond 
with the bottom of ring; 


Bb? 


this gives you a} 


After throwing on a little more | 


perfect joint. 
parting sand, clay wash inside of ring and 
put back. Fill in between ring and pattern, 
and build as shown at G, Fig. 2. 

Ihave been careful in making these draw- 
ings to show the whole plan of building. 
At JT is seen chaplet resting on stud, which 
reaches just high enough to admit of a ffat 
wrought-iron plate being placed 
The mud of 
the brickwork when the top plate is bedded 
on. The 


upon it. 
course covers this as it does 
broken lines at Fig. 1 show 
mcthods of running, the top gates at flanges, 


being the best usually. As you will see they 
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Fig. 3 








Tne wood burns away, and allows the shrink- 
age to come without damage to casting. A, 
Fig. 3, also shows position of stud. Set 
flanges in position, top halves as well as bot- 
tom. Commence by building behind flanges, 
DP. Tig, 1. 
\’’ clear of circle, rub on loam, and sweep off 


as shown at Build up to flanges 


with top half of flange. You may, if you 
choose, extemporize a bearing for the flange 
to run on, but very little practice will enable 
you to do without. You will observe a hole 
is left in the middle of brickwork for the gas 
to escape at. ; 
Having now got the ends of core in good 
shape and your studs fixed, lay (inmud) a course 
of half bricks wide apart, as shown at J, Fig. 
3, about 2 


Fig. 2. Dig down to cinders in two or three 


from edge of core, as seen at LF’, 


places to make connection ; fill in cinders, as 
seen for top half, packing them well down, 
and a course of old sand over them to, within 
2" of face, to save core sand; ram on sufficient 
core sand and sweep off. This must be care 
fully done, as you have only the thickness on 
which to rest your sweep, but by a little care 
you can secure a good shape. After rubbing 
to shape, secure the flanges in place and place 
on the thickness. There is no need to nail 
the upper half. 

You have now got the core and pattern in 
perfect shape —in every respect as good as the 


best wood pattern. Now oil all over, and 


Maxine Exsows, Benps aNnD Brancu Pires 1x Loam. 


are set to clear the body core. You now see 
the use you are to make of the core plate, 
and why you make provision for running, 
ete., when it is made. ‘The reason for the 
loose plate over the chaplet is to save trouble 
when bedding on the top plate. The mud 
between the plates becoming hard enough to 
trouble. The 


top chaplet also remains where it is built, so 


resist the pressure, saves 
that when the mould is closed there is no 


measuring or wedging to do. Mark your 
mould at the joint at such places as are not 
likely to be disturbed, lift off your cope and 
set up on stands high enough to work under. 


Lift out your core, first freeing it at prints, 


3 


etc. Fig. 3 is plan showing bottom half 
resting on bearings, flanges set and top bear- 
ings struck off, with course of half brick laid 
ready for cinders; staple is also shown as 
well as cope ring. 
=> —— 
Railroad Shop Notes. 


The Brooklyn Elevated Railroad has been 
running a little over eleven months. It was 
completed and opened to travel its. whole 
length last November. Repair shops have 
been built at East New York, and are now be- 
ing fitted with machinery. The erecting 
shop, 84x45 feet, has a capacity for six en- 
It has four pits, each 33 feet long. 
The machine shop, 54x45 feet, is two stories 
high. 


gines. 


The engine and boiler house is 24x40 
feet, and the tool room 16x20 feet. When we 
were shown through the shops by Master 
Mechanic Chas. A. Ball one day last week, 
benches and vises were being fitted up in 
erecting shop, but none of the heavy ma- 
chines were in place. It will be six or 
seven weeks before the shops will be ready 
torun. The equipment will include a wheel 
lathe with quartering attachment, a 36x36 
inch planer with 10-foot bed, one 34’ and 
one 36° drill presses, a 12”, a16' and a 26 
lathe, besides shapers, bolt cutters and other 
toolf. Power plant will consist of a 75 horse- 
power engine and two 50 horse-power loco- 
motive boilers. The road now has_ thirty 
locomotives, all built after the same plan as 
those of the New York Elevated Road. We ill- 
ustrated the engine as built for the Brooklyn 
road, in our issue of Feb. 28, 1885, and said: 

“We see the Company have 
specified their axle boxes to be made of iron. 


Brooklyn 


This is likely to prove a troublesome mis- 
take, for brasses are very hard to keep firm in 
these small boxes.” 

Experience has proven our prediction cor- 
rect. 


Cast-iron boxes have 


been discarded 
and solid phosphor bronze boxes adopted for 
all the engines. 

Mr. Ball has made some valuable improve- 
ments in their locomotives during the last 
few months. Cast-iron shaking grate bars 
have given place to a grate composed of ten 
2-inch water bars and four 12’ loose bars. 
The water bars are arranged in groups of two, 
with a loose bar intervening and dropped a 
little lower. Water bars are hydraulic drawn 
tubes, | thick, screwed in at one end and 
expanded at the other. The front end of the 
grate is 4}° lower than the rear end, which 
gives perfect circulation through the boiler. 
The back flange bearing for the grate is dis- 
pensed with, and cross-bearers used to sup- 
port the grate. This prevents clogging of 
ashes in back end of grate, which, as is well 
known, tends to warp and break the grates. 
With this improved form of grate, which has 
been applied to five locomotives, an actual 
saving of fifteen per cent. of coal has been made. 
Mr. Ball has made the equalizers }' deeper 
and 3; longer, so that the bolt in back end, 
where the hole is bored, clears the wheel 
and is easily taken out. makes 
Another improve- 
ment is securing the front end of the cab to 
the boiler with angle plates, well bolted. An 
iron foot-rest is placed on the back of the 
tank, and the reverse gear quadrant is sup- 
ported by a bracket from the back end of the 
boiler. The center bearing of the truck is 
made so the bearing extends fully across it 
instead of part way, and the bolt extending 
through it 


This also 
a better riding engine. 


has a countersunk head, which 
comes flush against the outer bearing surface. 


This prevents the spring from getting loose. 





as well as digging out a little of the thickness 


all around; this joint from | 
After pulling off the thick 
ness, and trimming, alittle blacking finishes | 
In closing your mould, | 


if you are careful in setting your bottom half | 


prevents the 


being lifted up. 
ready for the oven. 


in pit, you will find that core and cope will | 
come together very readily. 

A plan of binding is shown at Fig. 2. By 
hitching on to center of beam with slings at- | 
tached to bottom lugs, you can pack betwee n| 
it and covering plate as seen at /, Fig. 2. 
Fig. 1 is an end view of mould when closed, | 
Fig. 2 shows section of mould cut through at 
chaplets, and shows how to make both halves | 


of core. ‘The thickness is shown nailed on 


bottom half, the method of building, binding, ! 


Some new locomotives will be built for this 
road, which will contain other improvements 
originated by Mr. Ball. The frame will be 
made heavier, and the pedestal jaws heavier. 
Changes will be made in plan of placing the 
dome onthe boiler; also in the dry pipes to 
brake ejector. 

eh 

The general tendency to a lower rate of 

interest on money has an important bearing 


upon manufacturing. Borrowed capital can- 


| not expect as large returns as formerly, But 


taxes keep tending upward. 
oe — 

In a paper on the relative value of coal and 
coke, Mr. Edward Bowditch gives the heat 
units in one pound of coal as 15,000, and in 
coke 13,500, best quality in each instance. 
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Electricity for Practical Mechanics, 
By Gro. H. Bensamin. 


SECOND PAPER. 

In a previous paper I stated briefly what we 
knew and what we did not know about elec- 
tricity. We have now to deal with electricity 
as generated by dygamo-electric machinery. 
The term ‘‘ dynamo,” in its present accepta- 
tion, is applied to any sort of an electric ma- 
chine, wherein the current generated is the 
result of work expended, or, in other words, 
a machine which converts the energy of me- 
chanical motion into the energy of electric 
currents, as, for instance, steam, water or 


wind power. * 

The ‘‘dynamo” has come into general use, 
for the reason that it is the most economical 
generator of electricity. Electricity can be 
generated by chemical means, as in batteries, 
but here zinc is consumed, and there is no 
comparison in the question of economy be- 


tween the cost of coal and zinc. It is 
not necessary. however, to enter into the 


question of the relative cost of generating the 
current by means of a dynamo or batteries. 
With batteries we have practically nothing to 
do, except in so far as relates to ‘‘ storage 
batteries,” and of them later on. 

A dynamo consists, first, of the field mag- 
nets, which can be of cast or wrought iron. 
Fairly soft wrought iron 
has been found to give 
the best results. The 
field magnets can be per- 
manent magnets—that is, 
where the of 
is permanently 


iron the 
magnet 
magnetized—as by the 
touch with the loadstone 
or magnet, or they can be 
electro-magnets, which 
consist of a soft iron core, 
around which is wound 
an insulated copper wire. 

Fig. 1 shows a perma- 
nent magnet. Fig. 2 
shows an electro-magnet. 

The iron of the core is 
rendered magnetic by in- 
duction, and the degree 
of depends 


upon the current travers- 


magnetism 


ing the coil of insulated 
wire upon the magnet. 
With the cessation of the 
current, the 
of an electro-magnet ceases, not entirely, how- 


magnetism 
4 


netism remaining in the core. 
Modern practice prefers electro-magnets 
from which to form the inductor of a dynamo 


: : . | 
electric machine, for the reason that, first, | 


Lh hahha dbase 


! 
ever—a very small amount of residual mag- | 
| known as the lines of force; these are indi- 


| cated in Fig. 5. 
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simply a number of single machines in one, | 
although the field of force is somewhat more 
complex. Between the field poles of the mag- 
nets there exists what is known as the mag- 
netic field (field of force), which is usually 
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yj 








Fia. 4. 
indicated by a number of parallel lines cross- 
ing from one polar extension to the other, and 


The greater the magnetism 
of the magnet the greater the number of lines 
of force that occupy the magnetic field ; that is, 


the degree of magnetism can be regulated to | they lie closer together. 


meet differing conditions, and, secondly, that 
the degree of magnetism can be much intensi- 
fied over that of a permanent magnet, and 
will always be the same under the same con- 
ditions, whereas the strength of a permanent 
magnet decreases and increases under varying 
conditions in a purely arbitrary manner, and 
is often affected by slight external conditions. 

The majority of dynamo machines which 
have been introduced into use are provided 
with two pole pieces, to which have been 
given the name field poles, polar extensions, 
etc., and arbitrarily named north and south 
poles, or possibly so called for the reason 
that the north pole attracts the north-seeking 
end of a compass needle, and the south pole 
the opposite end. Other machines have been 
made with a number of pole pieces which 
have been variously located. 
shown in Figs. 3 and 4. 


machine, and Fig. 4 has a large number of | 


poles, the latter machine being the arrange- 
ment generally employed for alternating cur- 
rents. The difference between an alternating 
and a continuous current will be explained in 


its proper place. The magnets in multipolar 


machines are arranged alternately north,south, | 


There is one machine which has been 


N. 8. 


introduced into use which has but a single 


pole piece overlying one-half of the armature. 
Multiple-pole machines do not differ in 


Fig. 6 is a graphic illustration of the ar- 


| rangement of lines of force ina magnetic field 


with different degrees of magnetism. 
The figure is divided into three equal parts. 





Two forms are | 
: é | 
Fig. 3 is a six-pole 


principle from bi-polar machines; they are | 
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In the top space there are but few lines; in 
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the middle portion more, and the lowest still 
more. The degree of magnetism may be said 
to be proportional to the number of lines 
within the magnetic space. The degree to 
which a piece of iron can be magnetized has 
been determined, and that point is known as 
the point of saturation. 








5. 


Fia. 
of an electric current a 
| magnet will increase its magnetism in the 
| ° ° 

| ratio of the current, but after a time an 
increase in current decreases the magnetism, 


Under the influence 


one attempting to acquire information. Even 
the most perfect graphic illustration will 
sometimes fail to convey the actual true state 
of the case, and it is quite impossible within 
the limits of such an article as this to give all 
the facts which have a direct bearing, without 
having the description assume too much the 
character of a text-book, and thus bore the gen 
eral reader. It is, however, necessary at the 
outset to state the observed facts and the 
methods by which they are observed. The field 
magnets in all sorts of machines are, as a rule, 
mounted upon a bed-plate of cast iron, and 
magnetically insulated therefrom by a plate 
of brass or other magnetic metal. Non-mag 
netic metals, while they are conductors of 
electricity, will not connect magnetic lines, as 
is the case with magnetic metals. If a plate 
of iron be placed across the field poles of a 
dynamo machine, the polar influence of th« 
magnets will be lost, and the magnets cease to 
act as magnets. This fact, very simple in 
itself, should be remembered, as I shall prob 
ably have occasion to refer to it in speaking of 
how to locate and handle dynamo electric 
machines. 


—-_- —— 


How to Build a Railroad. 


The modern way of building a railroad on 
nothing and making it a paying enterprise for 
the projectors, is well illustrated in the case of 





| until at length a point is reached at which the 


the Arkansas Central narrow gauge road 
costing, for the 48 miles 


constructed and equip 





ped, less than $10,000 





amile. From the coun- 


ties and cities along its 














Fic. 6. 


The de- 
lineation in the drawing of Figs. 5 and 6 of the 
No 
/one ever saw a magnetic field, although its 


magnetism will remain stationary. 
magnetic field is, of course, imaginary. 


influence is appreciable, and its general fea- 
tures can, by means known to scientists, be 
practically demonstrated. The delineation by 
lines is a convenient method only of explain- 
ing the observed facts in relation to the field 
of force. It is unfortunate that in electricity 
so much must be left to the imagination of 





line the owners obtained 
bonds and grants to the 
amount of nearly $500,- 


“MVOM 


000. The State gave it 

; $160,000 for arranging 
- that the bed could be 

3 utilized for levee pur- 

Z poses, and lent it $1,350, 


“x 





000 worth of State bonds. 
The road was then bonded 
for $2,500,000, and a con- 
siderable amount of stock 
certificates issued. Then 
the road made default in 
payment of interest, and 
a& receiver was appointed 
who made aliberal issue of 


ASNALN 





certificates for completing 
Then it 
was sold at auction, and 
bought in for $40,000 
in receiver’s certificates, purchased at a heavy 
discount. 


and repairing it. 


Any syndicate desiring to go into 
the railroad business should cut this out for 
future reference.— Omaha Bee. 
+ abe 
Equipment of a Manual Training School. 





The equipment of the Manual Training 
School at Chicago is stated to be as follows: 
Work-rooms—27 cabinet-makers’ benches, 
24 speed lathes, 1 circular saw, 1 scroll saw, 
1 boring machine, 1 planer, 1 grindstone, 1 
shootplane, bench, lathe and general tools 
for 72 boys. Foundry—2 furnaces, crucibles, 
troughs, flasks, trowels, rammers, sieves and 
other apparatus for 66 boys. Forge-room 
24 forges, 23 anvils, 1 emery wheel, 1 shears, 
3 vises, 1 blower, 2 exhaust fans; tongs, 
sledges, hammers, fullers, flatters, swages, 
etc., etc., for 66 boys. 7 en 
lathes, 14-inch swing, 6-foot bed; 1 


engine lathe, 18-inch swing, 8 foot bed; 2 


Machine shop 
gine 


speed lathes ; 1 planer, 6-foot bed ; 1 shaper, | 
drill, 1 grindstone, 15 benches, 15 vises 


lathes and tools, such as chucks, boring 


bars, taps, dies, hammers, chisels, files, ete. 
sufficient for 32 boys. Power is supplied by 
a Corliss engine of 52 horse-power and by two 
steel boilers. 

~ oe 
combined 


of 
tasty good sense is certainly refreshing in 


An instance ingenuity and 


these days of peach-blow craze and Mikado 
A Brooklyn (N. Y.) loam 
worker, desiring vases for the grounds about 


ornamentation. 


his house, made the same in imitation of 
well-known shop tools. An anvil, cored out 
to leave the sides about }' or 3” thick, of 
cast-iron or bronze, makes a pretty lawn 
ornament filled with flowers and drooping 
vines. 
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Horton’s Embossing Press. 





While this press is especially designed for 
engraving or embossing silver and Britannia 
ware, it is equally good for other work, either 
punching or engraving small articles such as 
are usually done under a drop hammer, doing 
this without jar or shock, and with little 
liability to break dies; the dies are also much 
easier held in place. It will engrave or em- 
boss with a pressure of 100 tons and will 
punch a hole four inches in diameter through 
\'’ steel; also do fine work with large gang 
dies. The machine is made of the best ma- 
terial and in a_ thorough 
every essential. The pressure at 
the required time is increased by 


manner in 


a knuckle joint, no gearing being 
used, the plunger making a stroke 
for each revolution of the wheel. 

In working, all parts of the mech- 
anism are put under 


of lateral strain, 


compression 
instead and for 
work within its capacity it may be 
used in place of a hydraulic press. 
The adjustment is graduated to the 
260th of an inch, and by making a 
record of adjustment and dies, it 
can be quickly set to fit the dies to 
be used, from such record. 

As will be seen, a bearing is pro- 
vided for the shaft, outside the 
wheel. This bearing carrying part 
of the weight of the wheel relieves 
the frame bearing, and avoids tend- 
ency to wear out of line. 
=The wheel has a large long bear- 
ing, and is bushed with a hard com- 
position sleeve which can be replaced 
when worn. ‘The hole is unbroken 
by oil hole or vein, the oiling being 
done in the angle oil cup on the 
The 
oil is conveyed by means of a toe 


outside of the bracket bearing. 


attached to the oil cup to the center 
of the wheel bearing in the center 
of shaft, the shaft being hollow as 
far as the wheel bears and perforated 
When 
at rest this arrangement allows the 
oil to flow in the joint of shaft and 
side of shaft, 
room there is 


on the under side of shaft. 


wheel on the under 
which is all the free 
in the bearing. This arrangement 
permits oiling when the wheel is 
running. 

Horton’s clutch and stop motion 
are used, which can be worked by 
The press shaft starts 
hand or foot 
treadle is worked, and stops at each 


hand or foot. 
instantly the lever 


revolution extreme up. When s0 
ordered it can be made to stop ex- 
treme down on the work to give 
time for the material to flow into all 
the fissures of the die. 

These presses are made by the 
Howard Patent Metallic Brush Com- — 
18 Washington street, 


pany, Boston, 


Mass. 
aie 

No doubt the man who finds fault 
with what others do, fills a place of 
some value, but for obvious reasons 
he will never he so valuable a mem- 
ber of society as the man who tells 
how to do something. Negative vir- 
tues are commonplace. 


<=> 


Considerable doubt as to the efficiency of 
hand grenades for extinguishing fires is ex- 
pressed by those who have had experience 
with them. 

That they do not, 


fair test for such merits as they have is shown 


however, always get a 


by the following : 

It is stated that at a test of hand grenades 
before the National Association of Fire Engi- 
neers, at Long Branch, N. J., a small wooden 
house was built and coated with tar and oil. 
When thoroughly ablaze, a committee of com- 
missioners was to give the word for hand gre- 
nades to be thrown. The commissioners 
didn’t give the word at all, and the fire went 
out unaided after the tar and oil had been 
consumed. The hand grenade agents retired 


thoroughly disgusted, 





We take the following good suggestions 
about boiler settings from the Locomotive, 
published by the Hartford Boiler Insurance 
Company : : 

‘‘Defective settings are probably respon-| 
sible for as great a proportion of wasted fuel 
as any one thing about the boiler-room. With 
the ordinary tubular boiler the setting is a 
very important matter, and unless it is well 
done, and kept in good order, great waste of 
heat will ensue. 

‘*Settings may be defective in design 
the execution of the mason work, or they may 
be badly out of repair, either from the effects 


of long use or bad management. Of a some- 
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Horton’s Em 
what different nature from the above defects 
are many of the various clap-trap arrange- 
ments which enterprising and glib-tongued 
inventors continually foist upon misguided 
steam users, but the results are about the 
same, when the attachments are complete; the 
plant, as a whole, is defective and many times 
dangerous. 

‘‘ As a general rule, it may be stated that 
the simpler the design of a boiler setting is 
the more efficient and durable it will be found 
in actual practice. The walls should be laid 
up with good hard-burned bricks with close 
joints. The furnace should be lined from the 
front end to a short distance back of the 
bridge wall with fire brick laid in a thin fire- 
clay paste ; just enough of it should be used 
to fill up the inequalities of the bricks, and 
This lining 


give them a good bearing. 


should begin a few inches below the grates, 
and extend up to where the setting is closed 
in to the boiler shell. Where it can be 
afforded, the surface of the setting 
exposed to fire may be lined with fire brick 
with excellent results, but it is not absolutely 


entire 


necessary. 

‘*The gate surface should be one-fortieth 
to one-fiftieth of the heating surface of the 
boiler, and the tops of the grates should, 
under ordinary conditions, be about two feet 
from the lowest point of the boiler shell. 
This gives ample room for combustion with 
any ordinary fuel, and more than this is detri- 


mental, for the further the fire is from the 
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BOSSING PRESS. 


boiler shell the less will be the intensity of 
the radiant heat—a very important thing. 
The writer does not believe in any sort of a 
detached furnace arrangement, except in 
special cases. They have uniformly proved 
themselves failures wherever they have been 
tried, which is what might naturally be ex- 
pected. 

‘‘ Setting walls should be so designed that 
they will have a chance to expand when the 
boiler is fired up, without tearing themselves 
to pieces. This is one of the most difficult 
things to guard against that is met with, but 
it can be successfully met if due care is exer- 
cised in designing and executing the work. 

‘* After long use, wall of 
masonry exposed to intense heat will become 


however, any 
shaky ; this is unavoidable from the nature of 


the materials used, and, when a boiler setting 





attains this condition, it should be at once re 

laid. When a setting is full of cracks, the 

loss of heat and efficiency through leakage 

of air is greater than is generally supposed.” 
ee ee 


** And from all Crabbedness.”’ 


We lately 
of the most estimable men in the machine 


heard the remark made of one 
business, that he seldom failed to get into 
some dispute or other with everybody that he 
did business with. Sometimes trouble would 
oceur over something the customer wanted 


done, 


which our friend regarded as bad prac- 


tice, and which he could not accede to, in 


justice to his own reputation. 
a pity, if, 


It is 
in such cases, the matter 
cannot be discussed and adjusted 
without chance of ill 
trouble. 


feeling or 
It is desirable to comply 
with the wishes of customers when 
done 


it can be consistently. In 


either case, the manner in which 
the subject is treated may mean a 
great deal. 

We know of a head draftsman 
whose abilities are so highly ap- 
preciated by his employers, that he 
is retained in his place, in the face 
of extreme crankiness and an ill- 
humored manner, purely on suffer- 
ance, on account of his abilities. 

When we repeat the words of the 
universal prayer, ‘ 
evil,” let us add, 
crabbedness !” 


‘ Deliver us from 
‘“‘and from all 


— * Se — 
Steam Engines in the Pension 
Building, 





In the new Pension Building, at 
Washington, D. 


C., and recently 
erected, 


are two steam engines of 
peculiar design. These engines, 
built by Detrick & Harvey, of Balti- 
more, from the designs and specifi- 
cations of General M. C. 
U. S. A., supervising engineer and 
architect of that structure,are placed 
in the western and eastern ends of 
the building, 


Meigs, 


extending through 
“louvres” in the roof, and having 
their foundations upon heavy “I” 
beams built into the walls. They 
drive each a 10-foot ventilating fan 
keyed to a6’ shaft, which is con- 
nected with the crank arm of the 
engine. While of the ordinary slide- 
valve type, the striking feature is 
the complete revolution of the eylin- 
der. The cylinder, 14” diameter 
and 24” stroke, is bolted to a hollow 
trunnion, with stuffing box at the 
top for steam passage, and is pro- 
vided on the bottom with a stud 
which is connected by alink with 
the upper end of the fan shaft. 
This fan shaft is 14° out of the 
center of the trunnion, or one-half 
the stroke, and by the reciprocation 
of the piston gives the revolutions 
to the cylinder and crank. 
———_.@>e—_____. 
The Wrong Place to Economize. 


A machinist said the other day 
that he could stand it to have poor 
office furniture, but to have his office 

anywhere within range of a cheap boiler in- 
volved risk that he could not afford to take. 
He thought he could better afford to pay a 
hundred dollars more and have his shop run 
by a than to re- 
boiler with a big life insurance 


safe and durable boiler, 
enforce the 
policy. 

a 


Putting a Foundry in the Second Story. 


manufacturer 
thinks there is one material advantage in 


An observant machinery 


locating a foundry in the second story of a 
machinery establishment, where the castings 


| wanted are light and room is important. 


His idea is that anything can be put under a 
foundry, while scarcely anything can be put 


over it, owing to the fumes and heat inyolved 


in casting. 
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Parallel for Machine Shop Use. 


This parallel piece proper consists of two 
parts, so fitted that when put together as 
shown in Fig. 1, they form in effect one 
parallel piece. Fig. 2 shows the parts sepa- 
rated, It will be seen that by means of the 
screw C, the part 2 can be moved along A to 
increase or decrease the thickness of the 
parallel portion. 

The uses to which these pieces can be put 
in the machine shop will be apparent to 
mechanics. The inventor is Fred I. Getty, 
Springfield, Ill. 

— ae 


LETTERS FROM PRACTICAL MEN, 


Machine Shop Costand Time Accounts, 


Kditor American Machinist: 


Tam a constant reader of your paper; am 
a subscriber through our local news depot. 
I have read with great interest a growing 
demand for better systems of time keeping, 
and have read Mr. Shaw’s method of dealing 
with the subject; also Mr. Metcalf’s in the 
March 17th issue. 
much, but wish to add my way to the general 
We keep a book for all 


IT shall not criticize either 


fund of knowledge. 
orders, and in this is recorded every order 
taken, no matter how small—as, a piece of 
steam pipe or a 3 
our way; and opposite this order is placed 
the number, as No. 4,728, for instance, and 
read consecutively from one to 10,000, and 


bolt, or anything coming 


then commencing at one The order 
taken is by number given 


No man knows the name 


again. 
all over the shop. 
of the party order- 
ing the work. The workman has a “ticket” 
that the foreman issues to him, that states 
just what is wanted, and he is not allowed to 
do anything excepting what the ticket calls 
for. For instance, John Jones orders a gear 
and shaft, and gives directions as to the 
details, all of which are recorded in the order 


book. Then a ticket is issued to the pattern 





shop for the gear, and the pattern goes to the 
foundry. Then a ticket is given the black- 
smith for the shaft; the machinists get their 


tickets, with explanations on for the work; | 


and when all done the time is put on the 
ticket, as per the inclosed cards or tickets. 


THE KEYSTONE IRON WORKS Co. 





| @ n oa 
|€@ 9 3@ | 2 Babpitt 
= | @ |Wrought! & | 8 |}?av? 
& | Oo oe fa DR Metal 
Ordor NO. 4,785) HO |UMe |. ccscccccclecce lovee loccvcces 


4,798) HO jWMO |. ccrcccccciecce 
DAO 6-6-O6..0. 0 cleccelecce 
By P. shop..... | 


x 4, 2" core. 


1 bevel gear, No. 47 — 30 x 1 


THE KEYSTONE IRON WORKS Co. 


> Babbitt 
Z ©6Metal 


Time 


u 
3 Wrought 





Order MO, 6.788) 1396) te | once cose eslecce 
Date 4-6-86. 
By Robinson...!....)....) esses. 


Bore 1 bevel gear, 30 x lig x 4" 
face the hub. 
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work ; they are too apt, in verbal directions, 
to mistake 3 for } or vice versa, or 3 for §, or 
2,7, for 24, all leading to expense and ill- 
feeling. It easy 
wrongly in the noise of shop work and put 


is too for a man to hear 


down in his ‘‘ check book” 2,7, for 2,%, and 
bore a pulley too large, or 12 for 1,4, and 


‘¢ what I 


But this way he 


then claim he is right, as that is 
understood you to say.” 
has the figures, and the foreman is the re- 
sponsible man. I find that men are apt to be 
too careless, and are ofttimes, as in the case 
of foreigners, not able to write down their 
that it is ‘‘after it 


gets cold,” and here he has only weights and 


work 50 intelligible 


| time to keep up, and it lessens the chance of 


mistakes. All the tickets being in, the book- 


| keeper quickly sees the prices, weight, labor, 


bolts, pattern and smith shop time, and it is 
By 
filing away all tickets, we can readily refer to 


but a moment’s work to make a charge. 


the ticket to get at size of bore, keyseat, 
length of shaft, or any other detail, in case 
our customer two years hence should write to 
send him ‘‘ another gear, the same as I got on 
April 8, 1886.” A glance at the ticket will 
show the foreman if a man is too long ona 
job or not, and he has no excuse for a mis- 
take. 

Of course, there are some classes of work 
needing a foreman’s personal attention, and 
in that case only a general ticket is issued. 
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so long as the material being bored is not too 
hard the speed of cutting matters little, so 
long as you keep work and drill thoroughly 
But keeping cool means to keep the 
It is the heating of 


cool. 
very 
this 
per, that causes a drill or other cutting tool 
to give way, and therefore it must be limited 


cutting edge cool. 
sharp edge, which soon loses its tem- 


in its cutting speed to prevent this, unless a 
means for thoroughly cooling is applied. 

My reason for believing that speed makes 
no difference, so long as heat is removed, is 
from the fact that in boring with this in- 
creased speed I bored the same amount of 
inches as before without sharpening the drill, 
and the probability is, if the soda water could 
be reduced to zero or lower without freezing, 
that this boring could be done in about thirty 
or thirty-five minutes, or perhaps less. 

A. B. Lanpts. 


Driving Ventilating Fan. 
Editor American Machinist: 

In answer to P. F. D., Syracuse, N. Y., 
query 164, I would suggest that he may 
possibly find that the boxes to his counter- 
shaft heat after running the stated three 
hours before the twist belt begins to slip. 
Loosen up the boxes and put some dry plum- 
fan 
bearings also, and apply the same remedy. 
With proper adjustment the fan should run 
continuously without trouble, if it will rup 


bago in them, examine the boxes on 
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As for price, if the particular man, the time 
books show his wages, and at any time can be 
consulted, although, generally speaking, the 
did the 
work, as vise, planer, lathe, drill, smithshop, 


ticket shows what class of labor 
etc., at so much per hour for each kind of 
labor. Cost is taken also from these tickets. 


The accompanying tickets show the system 


| we use and find the best yet tried here. 


| 


| 
- 2.7.16" hole, and 


| issue of March 


[Several tickets are sent by our correspond- | 
ent, of which we publish two, which will ex- | 


plain the system. | 
call the attention of the workman to weigh 
his material when first brought into the ma- 
chine shop, and all rough material is so 
weighed by the machinist first handling it, 
and by no other succeeding workman. Each 
man has a rack with two pockets in, one for 
finished tickets, and one for unfinished 
tickets; when through with a job, he puts 
his ticket in the finished pocket, and every 
morning the timekeeper takes away all of his 
finished tickets, leaving the unfinished ones 
until they are put in the finished pocket. The 
sum total of both kinds of tickets each day 
must be the same number of hours as is given 
in the time book, by the foreman, or else an 
inquiry is started as to reasons therefor. 
Every man’s time must be on his ticket be- 
fore leaving the shop at night, and thus, if 


he is absent the next day, we can get his 


time. All tickets are held until the work 
they call for is completed, and then taken 
away. 


The 
men have no verbal directions in regard to 


This system is good for these reasons : 


A cross on the ticket is to | 


C. A. Burton. 


Boring Deep Holes. 
Editor American Machinist : 


Since writing the article, ‘‘ Deep Holes by 


” 


Continuous Boring,” which appeared in your 


27, I have had bored a large 
lot of shafts of the kind illustrated, and cer- 
did not have before 


tain conditions which I 


enabled me to make a better record of time 
The 


shaft from the floor to put into 


on this work. best time from the time 
of lifting the 
the lathe until it was again laid on the floor 
finished was forty-three minutes, using two 
reamers, for reasons before stated. ‘This may 
to many seem incredible, yet it is correct. 
The conditions above referred to on this 
last lot of that the 
shafts were bored during the hot summer 


shafts were heretofore 
months, and the hydrant water used to cool 
the soda water being comparatively warm, 
was not effectual in carrying away the heat as 
thoroughly as during the cold winter months, 
when this water is very cold, as was the case 
in the last lot of shafts bored, and the speed 
used for boring could be very much increased. 
For boring the 1} hole I used a speed such 
as would be considered ample, under ordinary 
drilling, for a drill, and I believe by 
getting the soda water down to nearly the 
freezing point and keeping it that way, and 
forcing a large quantity through the drill in 
a given time, that the speed could still be 


considerably increased. 


WITT 


PARALLEL F 









i 
60 65 


‘OR Macuine SHops. 


I use a fan here 
that is belted directly from main shaft pulley 
to fan pulley. This is a half twist belt, and 

Width of belt 3°, and 
The main shaft makes 126 
revolutions per minute, on which is a 12 


three hours ‘‘all right.” 


gives no trouble. 


drives a 30" fan. 


, pulley; fan pulley 3’ diameter, making 504 


revolutions. This belt never slips. It is not 
tightly stretched. Cannot P. F. D. discard 
the counter-shaft and pulleys, substituting a 
33" pulley for the 9” pulley on fan shaft, and 
belt directly from pulley on main shaft to 
fan pulley? I think he 
no further trouble. 
Coldwater, Mich. 


would then have 


E. MANSELL. 


A Business Weather Bureau. 


A well-known novelist and critic suggests 
the 
weather bureau in this country, with view to 


expediency of establishing a literary 
announcing the advent and activity of new 
writers. An adaptation of his plan might 
readily be made to serve the purposes of busi- 
ness men, as to the matter of cutting prices. 
Some concerns want orders tremendously at 
certain times, and at other times are disposed 
to look for a living profit. If a business 
weather bureau could be established, which 
would give due warning of an area of very 
low pressure, as likely to prevail for some 
days over the boiler works of Jones, Smith & 
Co., for instance, other boiler shop proprie- 
times 
After 
the barometer had risen enough to indicate 


such 
would know when to take to the woods. 


tors competing with them, at 


that the firm had quit offering boilers below 


Making Gear Patterns. 
By F. W. Barrows. 


SECOND PAPER. 


Now you come to what I consider the most 
important part of the whole job, spacing 
round the wheel. Don’t try to do this with 
out first putting a fine, sharp, round point on 
each leg of your dividers. A three or four 
sided point won’t work well, and if the point 
is not central you cannot space twice around 
I thin! 
a pair of dividers with moveable points best 


your wheel and come out the same. 


because you put these points in the lathe and 
sharpen them up nicely. Don’t use a pair of 
dividers that are too small, because the points 
will stand at an angle so great that it will vary 
the spacing. 

You may test them as follows: Step off two 
or three spaces (to get the motion) on an) 
straight line, then before setting down th 
point for the next space, mark a short arc 

step once more and move the dividers as if 
for another step, but simply make the point 
mark the space, then, turning back once, 
strike a second are through the point occn- 
pied by the first arc. If the two arcs just 
touch without intersecting, your dividers ar 
If they 
are too small the arcs will nearly always in 

tersect. 

Space round your wheel, being careful to 
set the points down exactly on the pitch line. 
Don’t bear on too hard, just enough to keep 
How did you come 


in good shape, and are large enough. 


the points from slipping. 
out? I have been so fortunate as to come 
out right the first time, but this doesn’t occur 
very often, I am sorry to say. 

If you come pretty near it perhaps you 
may correct the space by giving your dividers 
If you fall short rub 
them inside, and if you overrun rub the out 


a rub on the oilstone. 


side. 

[I have always been foolish enough to cor 
rect the space by means of the spring and 
screw which are found on most wing dividers. 


|I presume I have been obliged to space four 


or five times around the wheel, when I might 
have struck it right the first time by resorting 
to the oil stone, but after I get good points 
on my dividers I am anxious to keep them so, 
and I have always been able to come out right 
by means of the screw. 

In spacing a rack don’t try to set the divid 
ers exactly by a rule, but supposing the 
pitch is 1}’° measure off a foot exactly, and 
then make your dividers cut it up into eight 
spaces. I suppose that you can lay off a foot 
with no greater error than you would make in 
laying off 1}, and the error would be di 
vided into eight parts, so you would get your 
1}” laid off only one-eighth the original error 
too large or small. 

Another thing I do is to leave off the center 
tooth. Make 
marks where one side of the tooth is to be, 
then by setting off the thickness of the tooth 
you have all the points necessary 


mark on each your spacing 


Perhaps I needn’t tell you not to alter the 
dividers you set off the pitch with until you 
have spaced all the wheels of the set on both 
sides. If they are spur wheels for bevel 


wheels it doesn’t make so much difference, 
because they may be corrected in fitting up. 
If bevel wheels are laid out on both sides of 
the teeth and worked by these lines, they will 
be 


hundred, and the 


out of a 
which 


wrong in ninety-nine cases 


one other comes 
right is only a streak of luck. 

You must be very particular in squaring 
across the face of spur wheels, or the two 
Don't 


trust to a try square, but lay your wheel on a 


wheels won’t touch on but one side. 


flat surface and use a right angle, and after 
making one mark, turn the angle round to the 
opposite side and make another mark. If 
the two lines are not parallel, the right line 
will bisect the space between the two. 

There is another way of squaring across 


which works equally well for spur or bevel 





cost, and were disposed to do business on 
business principles, other and better-balanced 
concerns might enjoy a like season of station- 
ary barometer and equable weather, to the 
manifest advantage of Jones, Smith & Co.'s 


stockholders, as well as of the boiler trade 


My theory is that | generally 


wheels. I willexplain it in the next paper. 
FINDING PITCH OF PROPELLER WHEEL. 
If S. J. R., Detroit, Mich., wishes to find 


the pitch of an old propeller wheel let him 
set up the wheel on a level floor in the posi 
tion shown by Fig. 17, in myarticlein AMEr1 


caN Macuryist for April 10th, '86, bringing 
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the bored hole for shaft to a true vertical 


position, then draw a circle of the same | 
diameter as wheel to be measured; on this lay 
ff a certain part of the whole, making it as | 


large as possible, and have the end of bucket 
yver it. 

points that mark the ends of the space 
on the circle. The difference in 
height of the edge of bucket at these two 
oints will be to the pitch as the space is to 

whole circle. If the space is ,;, of the 


Fr 


the 


ircumference and the difference in the two | 


easurements is one foot, the pitch is 12’. 
Phis is only for a straight pitch. 


Auxiliary Steam Power in Sailing 
Vessels, 


In our June 3, 1882 issue, we noted some 
bservations regarding this subject, in the 
light of hopeful experiments that were then 
being made. 
were then being equipped with auxiliary 
steam power and the promoters of the experi- 
ments looked for results, that, without inter- 
ference with the usual business of steamships, 
would point the way to an important and 
profitable addition to the American merchant 
These experiments, according to our 
information gathered in shipping circles, have 
not resulted favorably, at least so far as sup- 
plying sailing vessels with auxiliary steam- 
power in the strict sense of the phrase is 
concerned. 


A number of sailing vessels 


marine. 


For useful information on this subject, we 
are indebted to Mr. Henry H. Sinclair, of New 
York, Captain George W. Tucker, Mr. James 
H. Winchester, and other gentlemen. 

Capt. Tucker informs us that his firm are 
part owners in a sailing vessel which three 
years ago was equipped with auxiliary steam- 
power furnished by a prominent firm of marine 
engine builders. The vessel was full bark-rig- 
ged, having three masts, with yards on two of 
them. Sheregistered when equipped with aux- 
iliary steam, 750 tons, with carrying capacity of 


about 1,150 tons. Her steam-plant consisted 


of a direct single-acting condensing engine, | 
18 x30" cylinder, of about 175 nominal horse- | 


The shaft was 8” in 
The trade she en- 
gaged in was regular trips between the ports 
of New York and Buenos Ayres, South 
America, with occasional extensions of the 
trip from the latter port to and from Rosario, 
about 200 miles further up the Uruguay 
River. Kerosene oil, chairs and lumber were 
among the chief articles of freight out of New 
York, while hides formed an important item 
in the return cargo. In all, five round trips 
were made, the Rosario trip being added to 
two of them. 


power, and two boilers. 
diameter, and 21’ long. 


Capt. Tucker says his running 
time for ten passages averaged 44 to 45 days, 
making three months running time for the 
round trip, with about six weeks additional 
spent in port, the entire voyage averaging 4} 
months, though one voyage recorded the ex- 
ceptional time of 34 months. The steam was 
ouly used when there was not wind enough 
for the sails, this occurring mostly in the 
tropics. Capt. Tucker believes the Buenos 


(yres trade includes sufficient use for auxiliary | 


steam to make it a very fair test for that 
method. 

On this basis, as compared with subsequent 
performances of the same vessel, after removal] 
f her machinery, the expense of maintaining 


her auxiliary steam-power is summed up as 


lows, without charging anything to repairs: 
EXPENSE OF MAINTAINING AUXILIARY STEAM 
POWER. 


‘argo space displaced, 150 tons, valued 
at 13 cts. per cu. ft. out and 4 of that 
rate back, estimated worth for the 
round trip, N. Y. to Buenos Ayres and 


aan care OAs cash cees aa cacibeaneusenes $1,225 
Wages of engineer, assistant and 1 fire- 

man, total $165 per month, for 44 

RON sc assstaccecccsssaabissiscrscnsnsncacestecs : 742 
WOOT, 2 7b CORRS OD BE oc cdnccccsedacccaceeacs 700 
Interest on cost of steam plant,4$ mos. 300 
Oil (2 bbls.), waste and packing......... 100 
otal expense during round trip.......... $3,067 


Against this should be set the following, no 
saving being made in lighterage, loading or 





Now measure vertically from the | 
laid | 


| 

| discharging at New York, while the $50 sav- 
| ing in towage at Buenos Ayres accrued to the 
charterers and not to the ship: 


SAVING BY USE OF AUXILIARY STEAM-POWER. 


Earning capacity of entire vessel, 1,150 
tons, increased one-third by 30 days 
saved in running time, estimated 
WOTED ...25. 

| Saving in towage in and out of N. 


$3,150 











| @VEFAage......... ees esau scaccsesecs panwateescees 60 
| Proportionate saving on use of 
steam, 2 trips to Rosario out 
| of 5 voyages, average 5 days, 
GStIMALS WOOTEN 6 <cvccesccice ceseve $525 
Less only cost of coal............... 90 
PIE Ii. sis viicsciervavevanisen 435 | 
Estimated saving in wages of one man 
at sea........ eepivesesvers eeseeee Suseaveaseecees 100 
Saved on hoisting in port ..............666+ 100 
Total saving in round trip..............+++- $3,845 
Balance in favor of auxiliary steam per 
voyage of 44 mOS............+. ecbsasasteess 778 


It will be noticed that the incidental Rosario 
trips account for most of the saving, and that 
cost of repairs has not yet entered into the 
comparison. 

This result, while showing a money balance 
in favor of auxiliary steam, was not regarded 
as sufficient to offset the extended overhauling 
and repairs, including replacement of boilers, 
that were sure to come. The steam plant was 
therefore removed and sold, the net result of 
the experiment being, of course, a loss. 
| While the auxiliary steam-power employed 
jin this vessel proved insufficient to be of 
| much service in bad weather or on dangerous 
| coasts, the vessel steamed readily 150 to 165 
| miles a day on several occasions during a 
|calm. It was thought the propeller resist- 
|ance hindered the ship from half a knot to 
one knot per hour, according to the force of 





| the breeze. 

| In further explanation, it should be said 
ithat, while the vessel could always get its 
| cargo promptly at New York, the South 
'American shippers could not be induced 
(doubtless, in some cases, were unable) to get 
their cargo made up any more promptly than 
in the case of an ordinary sailing vessel, the 
average stay in the South American port 
being 45 days. ‘The remark was frequently 
made by shippers there that time was ‘‘ no 
great object,” and that the ship was ‘‘ the 
cheapest storehouse” they could find for their 
goods, their custom being to make drafts on 
consi: nees for the value of shipments as soon 
as made. This, in fact, appears to have been 
the chief cause of the virtual failure of the 
steam plant to render its use profitable. It is 
not doubted that the auxiliary steam would 
have been retained had its advantages at sea 
been supplemented on land by the facilities 
which were freely accorded to regular ‘‘ steam- 
ers.” This serious disadvantage was often 
further complicated by the impatience of con- 
signees in New York, who, misled by the 
words ‘‘ auxiliary steam,” looked upon the 
| vessel as a ‘‘ steamer,” and expected steamer 





double engines, having 20” high pressure 
cylinder, 36’ low pressure cylinder, and 
30” stroke of both. Her boilers are two 
in number, and built after the latest Scotch 
pattern, being 10° 3” long and 8 diameter 
each. The engines and boilers were built 
by Neafie & Levy, of Philadelphia, 
410 nominal horse-power, and cost complete 
about $30,000. 
sumption averages seven tons in 24 hours. 
It was believed that 450 tons of coal would be 
sufficient to run the vessel to the east coast of 


have 


Under steam the coal con- 


Africa and back, steaming on the average one- 
half the time. 
employment to six men, the total number of 
hands required on the vessel being 17. In 
addition to her steam plant, the Jeanie carries 
full power spars and canvass, having a four- 


The steam department gives 


masted schooner rig, with spars 90 feet long. 
The dimensions of the vessel are 186 feet 
keel, 38 feet beam and 18 feet hold. Her 
propeller is two bladed, with provision for 
placing perpendicularly when not in 
While subsequent experience shows the Jeanie 
to be well adapted to the east African trade, 
the breaking out of the Zulu war and other 


use. 


financial troubles in that country prevented 
her from ever being employed in that service, 
and she was accordingly transferred to the 
trade between New York and the West Indies. 
Her trips are made under continuous steam, 
the sails being employed only as auxiliary, 
the course of the vessel never being varied 
While 
would not have designed this vessel expressly 


in order to use them. her owners 
for that service, her performance is entirely 
satisfactory, the vessel averaging more than 
Had 
her owners proposed originally to build the 


Jeanie for West Indian trade, they would 


two voyages to asailing vessel’s one. 


have augmented her steam power and given 
her less sail. 

Capt. Winchester estimates that the Jean/e’s 
entire steam plant, including shaft and coal 
bunkers, occupies a cargo space equivalent to 
1,000 barrels, worth $700 to $1,000 for the 
round trip to the West Indies. 
‘*the present low rates for freight,” the vessel 


Even at 
makes more money for her owners than she 
do sail, in fact, 
where a sail vessel would lose 


under making 
it. 
While her owners would not consider such a 
vessel suited to the trade between New York 


and California, they believe she would be as 


could 
money 


well adapted to ply between San Francisco 
and the Sandwich Islands, as for the Kast 
African trade for which she was built. 

Altogether the experience afforded by this 
vessel seems to indicate a more satisfactory 
solution of the problem of combining steam 
and sail for long voyages, than has yet come 
to our notice. 


<->: 


Compound Engines for Stationary or 
Factory Purposes. 


By Wiiuiam H. HorrMman. 


THIRD PAPER. 





speed. Nor would South American shippers, 


| at the same rates, consent to allow the vessel 
any better than sailing vessel rates. 

As a matter of opinion merely, Capt. Tucker 
thinks schooner rigging would be preferable 
for a vessel equipped with auxiliary steam. 
He also thinks increasing the size of the vessel 
would be advantageous, thereby making the 
steain machinery occupy relatively less space. 

EQUAL STEAM AND SAIL POWER. 

An experiment of quite a different kind is 

found in the experience of the Jeanie, owned 





| vessel having substantially what be 
'termed equal steam and sail power. 
lseveral years this firm had occasion to dis- 
patch a vessel every two months around the 
|Cape of Good Hope to ports on the south- 
east coast of Africa. The trade being pros- 
perous, the firm concluded it would support 
two steam vessels, and the Jeanie was built 
with this end in view. 
nage is 1,075, and her carrying capacity 1,600 
tons, her steam equipment being sufficient to 
afford, under full load in smooth water, with- 
out the use of sails, a speed of nine knots an 
She is provided with compound 


may 
During 


hour. 


while usually willing to accord the preference | 


by J. H. Winchester «& Co., of New York, the | 


Her registered ton- | 


There are several reasons for compounding 


an engine; one important reason is, that as 
the steam engine is a heat motor, the initial 


pressures can be as high as safety will permit, 
and lubricants will operate. 

There need be no trouble about any of the 
packings, as they can all be metallic. These 
high pressures of steam keep it partially dry 
at least, and the cylinders ot, thus prevent- 


ing a large amount of cylinder condensa- 
tion. 
There is very little gain in compounding a 





isteam engine if the initial steam pressure is 
|to be below 85 lbs. After going to the extra 
expense of permanently separating the boiler 
| from the condenser by the introduction of 
|the intermediate high pressure cylinder, we 
must look for most of the other gains in the 
increased number of expansions, and to do 


this we must have an initial pressure of about 


| 100 lbs.; this pressure will insure thirteen ex- 
| pansions with the work well taken out of the 
steam. 





In practice I have found very little gain in 
jacketing cylinders with a diameter less than 
| 18 inches for the high pressure, and 30 inches 
| for the low pressure. Speed up the small 
| engines in their revolutions, and no jackets 
lare needed. In fact, I have data from a 


| 

| builder of marine engines of our western 
that 

and 86 revolu- 


lake service, that shows conclusively 
stroke, 


tions per minute, developing 800 horse-power, 


with engines of 48 


the gain by jacketing was less than 2} per 


cent.: less than $1.25 for each twenty-four 


hours, and calculating the actual running 
time in a year, the saving was about $180. 

The cost of the jackets was about $500, 
and the repairs on them in one year was $80, 
leaving a very small financial gain for a vast 
amount of trouble. The cost of coal on the 
lakes is from $2, to $2.50 per ton trimmed on 
board, but even if it were $4.50 per ton, a 
steam jacket under such circumstances would 
make a very small saving for the ship- 
master. 

The relative proportions of the steam cy]- 
inders of compound engines must be fixed 
according to the steam pressure and average 
point of cut off to be used. The usual pro- 
portion for 100 Ibs. initial pressure is 3 
to 1 in area. 


The old proportion for a press- 
ure of 90 to 100 lbs. was 4 to 1 in area, the 
diameter of the low pressure cylinder being 
generally made twice the diameter of the 
high pressure cylinder. 

Continued practice, however, developed 
the fact that the terminal pressure in the low 
pressure cylinder was too low when this pro- 
portion was used, calculating of course from 
an economical point of cut off at the high 
pressure cylinder; the terminal often fell 
below three pounds, and six pounds is low 
enough for the final pressure, when it is re- 
leased to the condenser. 

Where there is no jacketing, a terminal of 
nine pounds will show about the same result 
as a jacket working with a low terminal, so 
[ believe in a moderately high average press- 
ure in the low pressure cylinder, as its walls 
are then kept warm without the use of the 
jacket, and this system can be used with 
economy up to 600 horse-power, and I think 
the turning point showing any decided gain 
by jacketing will be found on engines de- 
veloping more than 700 horse-power. 

I have referred to the marine engine fre- 
quently in speaking of the compound syste, 
as this service has developed this type of 
engine in after it 
abandoned by the best builders of stationary 
or land engines, and the marine engine build- 
ers are very far in advance of the stationary 
engine builders of to-day. , 


many forms, Was once 


‘There are modern marine engines now in 
operation, developing from 750 to 850 horse- 
power, making an average of 165 revolutions 
per minute, receiving an initial pressure of 
160 lbs., and having a piston speed of 675 
feet per minute and running continuously for 
thirty hours with less fuel consumption than 
any stationary compound engine within my 
knowledge. Now if we should go to the 
stationary engine builder, with a specifica- 
tion covering a case like the above, and add 
that he must transmit this power through a 
shaft 8 or 9 inches in diameter, and 8U feet 
long, or more, he would probably say that we 
were asking him to build an engine under 
extraordinary conditions; yetthis is now con- 
sidered small work in the marine 
line. 

The marine engineers are still moving on 
in the perfection of the compound engine, 
Phe triple expansion system is now being in- 
troduced on vessels as small as 300 tons, with 
a decided saving in fuel over the two cylinder 
compound. 

I do not believe, however, that the three 
cylinder triple expansion system will show 
much saving on engines below 400 horse- 
power, but am confident that three engines 
working on one shaft, with cranks set at 130° 
give the best results as to the regularity of 
speed, and uniform strains on the main 
shaft. 

Some of the marine engine builders of this 
country have lately constructed boilers with 
shells 14 feet in diameter and calculated for a 
safe working pressure of 165 lbs., and to be 
connected to triple expansion engines. 

The two vessels for the White Star Line 
just commenced by Messrs. Harlan & Wolffe, 
ut Belfast, Ireland, will have boilers to carry 
165 lbs. of steam with perfect safety. The 
engines will be of the triple expansion type, 
and will be run at high rotative and piston 
speeds, being the most powerful yet de- 
signed, 

It is said these engines are something over 
14,000 horse-power, and yet all this energy is 
to be fastened to the hull of a vessel that will 
offer anything but the rigid foundation that 
the landsman nearly always finds at hand, 
and for this one reason, [ claim that the 
marine engine designer, is in adyance of his 
brother engineer ou shore, 


engine 
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Settling the Eight-hour Problem in a 
Machine Works. 


The eight-hour plan for shops, mills and 
factories has been talked about for many 
'years. It presents no new features. The 
same arguments for and against eight hours 
as the limit of a day’s labor applied ten or 
twenty years ago that apply to-day, except 
that improved mechanical processes enable 
| workmen to produce more in a given time 
'than they formerly could do. Efforts to 
bring about an eight-hour rule in manufac- 
| tories seem to have been put forth in certain 
spots this spring, but no general movement 
in that direction is discoverable. Clearly, it 
could not be expected that a few establish- 
| ments could run on eight-hours’ limit, while 
|their competitors were running ten hours. 
About the first of April the employes of the 
| extensive machine works of E. P. Allis & Co., 
| of Milwaukee, which is a representative estab- 
| lishment, and the largest of its kind in the 
| West, petitioned the firm that they should be 
permitted to work eight hours a day from 
| May 1 for the same wages as heretofore paid 
| for ten hours. Mr. Allis, whose special 
| efforts in behalf of working men are known 
|not only in his own city and State, but 
throughout the whole country, immediately 
prepared a circular addressed ‘‘ to all my em- 
ployes,” and had it printéd and distributed. 
In it he reviews the reasons why the petition 
| could not be granted, and does so without the 
| least touch of imperiousness. The following 
| extract from the circular will indicate the 
| excellent way in which the question was dis- 
| cussed : 


The rate of wages now paid in our works, 
| so far as we are advised, fully equals, at least: 
| the average of our competitors, and we shall 
|always keep in that position, and to pay ma- 
| terially more is a business impossibility. If I 
|have made myself clear in this communica- 
|tion it is that I am ready to adopt the eight- 

hour rule, either now or at any other time 
| that it is desired by our employes, supple- 
menting the individual shortening of hours 
by the employment of another set of men and 
running sixteen hours whenever the state of 
trade would permit. 

On the subject of wages, I am compelled to 
decline your request for a fixed and general 
advance until there comes some change, now 
unforeseen, in the state of our trade to war- 
rant it, and when that comes it will be readily 
granted. It is due to yourselves and to my- 
self, however, to say that there are some 
minor changes and adjustments of wages 
which are contemplated, especially with the 
lower priced, or common laborers, whose pay 
we think is proportionally less than others, 
and to whom a small advance will be made 
when the pending questions are settled. 

Should your request be imperative at this 
time, it could have but one result in the 
present state of the trade, and that would be 
the early closing of our works, for they can- 
not be run at the loss such advance would en- 
tail, and I shall enter into no contest with 
you. Should there be any feeling on your 
part that this advance should be made, irre- 
spective of the general condition of the trade 
and country, it would be well for you to be 
seeking other places and occupations, for our 
works would be certainly closed as soon as 
the few existing and low-priced contracts 
could be completed, until the times and con- 
ditions would justify their re-opening. 

Having said thus much upon the subject of 
your petition, I will ask your indulgence for 
a few general remarks, for the times are 
critical. It is not unknown to you that my 
sympathies are with the laboring classes, and 
T have for many years been conscientiously 
identified with what seemed to me, and still 
seems, the true movement for their permanent 
benefit. Labor has many wrongs to be 
righted, but the existing state of things is the 
growth of centuries, and its wrongs cannot be 
righted in a day or a year, and if no more 
rapid progress could be legitimately and 
| peaceably made, we might be satisfied if each 





3 | generation should be an advance over the pre- 


|ceding one. To attempt to hasten the time 
| by violence or injustice, or disregard of 
natural law, is to approve similar methods in 
others, and its end vain, and its re-action 
sure and disastrous. 

In our republican form of government calm 
deliberation and the legal ballot is a greater 
| power than hasty action and violence, and 
the combined intelligent influence and vote 
of the labor of the country would rule its 
destiny, and it is that patient waiting and in- 
telligent influence and vote that is its hope 
and safety. 


A few days later Mr. Allis issued another 
circular to his employes, proposing a very 





It has long been a subject of consideration 
with me in what way I could join with you in 
the ownership of property, and avoid the dis- 
asters that have seemed to follow many at- 
tempts at co-operation. The formation of our 
Allis Mutual Aid Society, two or three years 
ago, wherein employer and employe con- 
tribute equally to a fund for temporary aid, 
was a first step in this direction. Its success 
and benefit is now an assured fact. Without 
interfering with that Aid Society—which is 
only a voluntary association for temporary 
aid—the time would seem to have come when 
we could form a legal association for perma- 
nent investments with every prospect of suc- 
cess. 

During the last year I have formulated a 
plan for an ‘‘ Allis Investment Association,” 
in which we can also be equally interested, 
the details of which have been several times 
revised and re-written to meet suggestions by 
a committee of your number, and by our 
attorneys to ensure their legal status, and 
which details may be further revised in the 
future if found to be necessary. The sub- 
stance of the plan—which is all that is neces- 
sary here—is this: A written contract is en 
tered into between myself and each employe 
joining the association, wherein the employe 
agrees that a certain percentage—five per 
cent., more or less, as may be agreed—of his 
wages shall go to this investment fund, and I 
agree with him to invest precisely the same 
amount in the same fund at the same time, 
thus making the aggregate fund belong 
equally to employer and employes. This 
fund is to be managed by a board of directors 
from our works, chosen equally by yourselves 
and by myself, of which board I am a perma- 
nent member and president. In this way we 
have a fund in which we are equal owners, 
and equally responsible in its management, 
and secure the best judgment and greatest 
ability we jointly possess for the purpose. 
This fund, if the plan meets your approval 
and general adoption, is likely to be a large 
one in time, and its investment and use is left 
to the judgment of the board, and whether it 
is used in providing homes for members, in 
real estate investments, in interest-bearing 
securities, or in industrial works to be oper- 
ated in common, will be governed by the cur- 
rent of events, and in either case is practical 
co-operation. 





It would be extraordinary and unnatural 
for workmen dealt with in such a fair and 
open manner, with so much regard for their 
own welfare, to cause a strike or a lock-out. 
It is therefore nothing remarkable, in view of 
these two communications, that a meeting of 
employes was held April 13th, and the ques- 
tions of wages and hours of labor satisfac- 
torily settled by the following resolution, 
which was signed by a committee of em- 
ployes and by Mr. Allis and Superintendent 
Edwin Reynolds: 

Resolved, That it is the sense of this com- 
mittee, duly appointed by a meeting of the 
employes of Edw. P. Allis & Co. to settle the 
question of wages and hours of labor, that 
the best interest of the Reliance Works, both 
for employes and for employer, is to accept 
the adjustment of wages outlined by Mr. 
Allis, viz.: a small advance to the common 
laborer and an equalization to some few men 
who, in the opinion of our Superintendent, 
Mr. Reynolds, are not now paid proportion- 
ally to others, and also that we continue until 
the Ist of November upon the ten-hour plan, 
unless the eight-hour plan shall be earlier 
generally adopted, with the option at that 
time of adopting the eight-hour plan and 
eight-hour pay at the rate of wages then pre- 
vailing, and that we shall continue under this 
arrangement till at least the Ist of May, 1887, 
with the assurance in the meantime that the 
rate of wages paid us shall be equal to that 
paid by other establishments of the same 
kind and competitors of these works, and we 
hereby adopt the above plan for the employes 
of these works as a settlement of the ques- 
tion. 

We commend this logical plan of settling 
differences in industrial establishments to 
both employers and employed in every part 
of the country where differences are expected. 
It is better to discuss the whole situation 
freely—workmen on one hand and employers 
on the other—before any rupture is threatened. 
Then, in ninety-nine cases in a hundred, a 
mutually satisfactory understanding can be 
reached and labor troubles prevented. 

The starting of an investment fund is no 
necessary part of a settlement of the wages 
and hours of labor question, but in the case 
above noted it shows the willingness of the 
proprietor to aid in the advancement of ail 
his employes. 

When driving out bolts without protection 
for the thread, strike the hardest blow you 


practicable and easily-operated plan for an’ can, with the heaviest hammer available. 


| 


investment fund, beginning May 1. The plan Light ble 7s with a small hammer will rivet 


is given by him as follows : 


the bolt, as the force is absorbed by a small 





part of the iron before it can be transmitted 
to the bulk of the bolt; consequently a 
heavy blow, drives the bolt before it and has 
very little of the riveting effect. A heavy 
blow delivered upon a rivet will, by the sam: 
reasoning, cripple without upsetting it to 


an appreciable extent. 
oe 








Salesmen as Engineers. 


We have a letter from a correspondent 
complaining that by the representations ani 
advice of a salesman from whom he bought 
an engine and boilers he has been induced 
to adopt an injudicious and expensive ar 
rangement. He thinks salesmen who, acting 
as engineers, give bad advice, th uld be ex. 
posed. 

Our observations in this respect are that n 
reputable house will knowingly employ sales 
men who purposely do this, and that as a 
rule they are in the habit of giving good 
advice according to the light they have. They 
cannot, in their own interest, afford to d 
otherwise. But it is a question that a buyer 
may well ask himself, how far he should be 
guided by the opinions of the man of whom 
he buys. And this is without reference to 
any question of honest intention, and, to a 
great extent, without reference to ability. It 
is hardly to be expected that a salesman can 
give the time necessary to a proper investiga- 
tion of all the points at issue, especially as 
after spending a good deal of time in investi- 
gating, some other party may make the sale. 
If then he were to render a bill for engineer- 
ing services, he would ruin his prospects as a 
salesman, and probably fail to get pay for his 
services besides. If after investigating and 
advising he makes a sale, it is supposed to be 
a fair business transaction, without margin 
for services purely of an engineering charac- 
ter. If asalesman’s hasty judgment is taken 
as conclusive, we do not. see but the conse- 
quences ought to be good-naturedly abided 
by. Of course, this does not cover misrep- 
resentation of what he sells, but matters of 
judgment as to amount of power, its distribu- 
tion and arrangement. 

Transactions of such a character as provid- 
ing and arranging motive power are more 
satisfactory to both parties when they are be- 
tween those who equally understand such 
matters. If the purchaser for his part does 
not understand them, it is better that he 
represented by some one who does. 

fees > 


Rewarding Workmen for Inventions. 


English manufacturers are very generally 
coming to practice the giving of rewards to 
their workmen for improvements in tools, or 
in arrangements for doing work, in sums 
ranging from five to one hundred dollars. 
This, it appears to us, is an excellent plan, 
and one intended to bring out the best efforts 
of the individual workman. He is most com 
petent to devise minor improvements in work 
shop processes, and if suitably rewarded 
could afford to give thought to these matters. 

English manufacturers, in instances wher 
the invention of an employe are worthy of a 
patent, stand ready to furnish the means upon 
previously-arranged terms. 

When the invention is not considered worth 
patenting, it is paid for, as previously ex 
plained, and those who continue in their 
inventions are encouraged by an extra reward 
after their fifth successful effort. 

This seems to be something that could be 
advantageously looked after in this country. 

z =: 

We notice that in England there is a spasm 
in favor of automatic car couplers very simi- 
lar to that of a few months since in this 
country. If as little progress in deciding 
what coupler to use is made there as here, 
they will be likely to use old methods for 
years to come. It is a question that could be 
easily settled, but unfortunately it is one of 
dollars and cents as against the loss of a few 
lives and limbs, which will 
companies nothing. 


cost railroad 
If it could be demon- 
strated that an automatic coupler was a labor 
saving device that would materially decrease 
the number of men required to do the work 
on a railroad, there would be no difficulty in 
getting one adopted on every road both here 
and in England, As it is, there is little pros- 
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pect of this till the law decrees it. Public | 


sentiment may be sufficient to force the adop- | 
tion of automatic couplers in England, but it 
is not likely to be effective here, unless it is 


(199) F. P.M., Rochester, N. Y., writes: 
1. I want to construct a rack and gear for a planer. 
How shall I determine the dimensions? A.—Inthe 
| present state of the art of building planers it would 


backed by legislation. 
et ad 
WARM-BLAST STEAM-BOILER FURNACE, A RE- 
port upon a series of trials of an apparatus for 
transferring a part of the heat of escaping flue 


gases to the furnace, by warming the entering | 
By J. C. Hoadley. New York: John Wiley & | 


air. 
Sons, New York. Price $1.50. 

The record of these trials will be found of 
unusual interest to engineers. As the author 
intimates, their value is not only in showing 
what can be accomplished, but as well in 
what can not be done. Those who are likely 
to adopt devices recommended as saving more 
of the heat from a boiler furnace than is lost, 
can, from a perusal, of this book, fortify 
themselves against being imposed upon by 
the arguments generally used in such cases. 
The object of the tests was to ascertain the 
quantity of heat escaping through the chim- 
ney, how much of this could be utilized, and 
by what means and at what expense, and to 
obtain information in any way relating to or 
bearing upon the subject. The problem was 
a difficult one, and its solution required con- 
siderable time, and much patient and careful 
work. The methods employed and the results 
obtained are carefully detailed and illustrated 
by the author, whose well-known ability for 
conducting experiments in this direction will 
give his conclusions a scientific as well as 
practical value. 


eg PIONS an) 
{JuES SUWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 











(194) J. S., Fremont, Ohio, writes: 1. Give 


me a rule for computing compound gearing for 


lathes? A.—See AMERICAN MACHINIST of October 
15, 1881. 2. Whatis pre-release? A.—In a steam 
engine, if pre-release means anything it is the con- 
dition of exhaust brought about by the opening of 
the exhaust valve before the piston reaches the 
end of its stroke. 3. What is the British unit of 
heat? A.—The quantity of heat which must be 
imparted to one pound of water of a temperature 
just above the freezing point to increase its tem- 
perature one degree Fahrenheit. 4. Can a rail- 
road machinist go on the road as engineer without 
other than shop practice? A.—No. 5. How is 
malleable iron made? A.-—-You will find a brief 
description of the process in the AMERICAN MACHIN- 
Ist of August 4,1883. 6. What are the “ proper- 
ties” of steam? A.—The properties of steam, so- 
called, are anything which relate to its conditions, 
as temperature, density, etc. 

(195) In Question 143, 1} should be sub- 
stituted for 3, which would give the height of the 
triangle 4.7604 feet, and the area 

Saree oe Tsnit tone. 
The contents would be 
7.1541 & 16 


12 9.836 feet. 


In last paragraph of Question 152, the product of 


104 x 12 2-7 equals 127.714. 


(196) A. L., New York, asks: How many 


horse-power will a 16’ double leather belt running 


from a 66’, at 100 revolutions, to a 44” pulley, trans- 
mit with safety ? 


should comfortably transmit about 60 horse-power. 


(197) J.S. L., Allentown, Pa., writes: We 
have a 20’ double belt running over a 60" pulley, 
which makes 160 revolutions per minute. 
drives a 48" pulley. The belt is perpendicular. 
What power will it transmit ? 
give the distance apart of the shafts. Vertical 
belts are not satisfactory in their operations. We 
should expect that with centers 16 
power. 2 
a54" pulley, at 200 revolutions per minute, to a 32” 
pulley. How many horse-power will this transmit? 


A.—We understand the belt to be horizontal, in 
which case, if the centers are as far apart as in the 
preceding instance, this belt ought to transmit 70 


horse-power. 


(198) 


size boat will a 4x5" 


I, B., Brooklyn, N. Y., asks: What 
engine drive at a speed of 
nine miles per hour? A. 


speed of nine miles. 


This 


feet apart 
you could satisfactorily transmit above 60 horse- 
We have a 12” double belt running over 


Such an engine will be 
right for a boat about 30 feet long and 6 feet beam, 
but the arrangement will have to be good to get a 


be foolish to attempt to apply. figures to such a 
problem. A little observation will enable you to 
see what give satisfactory results. 
These dimensions have been arrived at experi- 
| mentally, and if you begin by figures you will un- 
| doubtedly do seme costly experimenting. 2. If 
wrought iron or steel is used, what difference can 
be made in dimensions? A.—That will depend 
upon quality of material. Perhapsa fair estimate 
would be that the wrought iron or steel would be 
fifty per cent. stronger. 3. How can I figure the 
power required to run the planer light? A.—You 
can only determine this experimentally. It will 
depend largely upon construction. 


(200) J. H., Winona, Minn., asks : 1. How 
many feet of heating surface is allowed per horse- 
power in vertical boilers where the exhaust is used 
to assist the draft? A.—Generally from7to10. 2 
What power boiler would be required for an engine 
with an 81y" cylinder, 300 feet piston speed, 100 lbs. 
boiler pressure,the engine having a slide valve with- 
out lap,exhaust cavity line, and line, 1’’ exhaust noz- 
zle? A.—We suppose you mean with very little lap. 
If you use a valve with no outside lap you will be 
| likely to be troubled with excessive back pressure 
An engine, such as you describe, could probably be 
driven to from 25 to 30 horse-power, and as it would 
be the reverse of economical, the boiler should not 
have less than 10 feet of heating surface per horse- 


dimensiors 


power. 3. In the ordinary direct-acting steam 
pump does steam follow full stroke? A.—Yes, 
substantially. 

(201) O. M., Titusville, Pa., asks: 1. 


Questions regarding property in patents which he 
should submit to some attorney skilled in patent 
law. 2. Can a crank be made to automatically 
change its length to suit varying loads, by being 
moved towards or from the center? A.—It may be 
possible to devise a way for accomplishing this, but 
we do not think it would be of any practical utility. 








Transient Advertisements 50 cents a line for each 
insertion under this head. 
line. 


About seven words make a 
Copy should be sent to reach us not later than 
Wednesday for the ensuing week’s issue. 


Alt, Mechanical Engraver on Wood, 318 B’way., NY 
T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 


Sweetser, Brockton, Mass. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Koller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, IL. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


**Morrison’s Practical Engineer.” A complete 
treatise (200 pp.) on steam and general mach. Mailed 
on receipt of $1. W.A. Morrison, Box 373, Lowell, Mass 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 





E. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of ‘Tack 
|} and Nail Machinery. Send for circulars. 


| Files recut without drawing temper, about one- 
| half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn 


Curtis Pressure Regulators, Curtis Return Trap 
| Curtis Damper Regulator. See May 1, p. 10. Send 
| for circular No. 17. Curtis Reg. Co., Boston, Mass. 


A.—We should say that, if pul- | 
leys are not less than 16 feet apart, such a belt | 


**Complete Practical Machinist,” $2.50; ** Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306, New York City. 


Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 1885. ‘These 
volumes are strongly bound in cloth, and will wear 
well. Price $3.50 each; express charges additional. 
AM. MACHINIST PUB’G CO., 96 Fulton st., N. Y. 


A.—You neglect to 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send far pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable, Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. 
Co., 96 Fulton st., N. Y. 


“Indicator Practice and Steam Engine Economy.” 
. By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 


practice in testing engines and boilers. Price, $2, 
post-paid. Forsale by John Wiley & Sons, 15 Astor 
| Place, New York 




















T. R. Jackson will erect a five-story factory, 50xS4 
feet, at 527 West Twenty-second street, New York. 
Torrey & Co., will build a 62x75 foot factory, five 
stories high, at 60 Medford street, Boston. 

B. W. Grant, Longview, Ga., will build a shingle 
mill at Tallulah, Ga. 

S. S. Ward will start a machine shop at Eufaula, 
Ala. 

D. R. Wing & Co., are building a new foundry at 
Little Rock, Ark., 60x150 feet. 

The Delaware Rolling Mill, at Boonton, N. J., 
contemplates making extensive repairs. 

B. F. Wallis, Bellbuckle, Tenn., will soon erect a 
plow factory. 


Haradon & Chapman, Milford, Mass, expect to 
double the capacity of their machine shop. 


The Baldwin Locomotive 
thirteen engines a week. 


Works are building 
Chas. Miller & Son, Utica, N. Y:, are about to 
erect a lead pipe factory. Will be ready for work 
about Sept. 1. 


The Ashland (N. II.) Knitting Company will erect 
a hosiery mill, 111x54 feet, two stories high, at the 
above-named place, and employ about 100 hands. 


The business men of Nashville, Tenn., have or- 
ganized an association to promote local manufac- 
tures. 


R. L. Cobb & Co., Little Rock, Ark., will remodel | 
their machine shop and foundry, erect new build- 
ings and put in some new machinery. 


| 
| 
} 
| 
| 
| 
| 


| 
The $10,000 Knights of Labor shoe factory, Lynn, | 
Mass., has started, with J. R. 


manager. | 


Nagle, of Salem, | 


Hudson, Mass., is to have a woollen mill built by | 
Lowell, Mass., people if the town will 
year tax exemption. 


vote a ten- 


Felt’s machine shop and foundry, Peterboro, N. 
H., has been sold to a Brooklyn (N. Y.) man who 
will employ thirty hands on knitting machinery. 


Larkin & Ribbeck have erected at New Iberia, 
La., a building 60x150 feet, for 
boilers. 


manufacturing 


The Benedict and Burnham Company will build 
large additions to their tubing mill and rolling mill 
at Waterbury, Conn. 


Armitage, Herschel & Co., of Tonawanda, N. Y., 
contemplate extensive repairs and enlargements 
of their already extensive machine shops. 


The Coe Brass Manufacturing Company, of Tor- 
rington, Conn., will build a new brick and 
building, 27x150 feet in size. 


stone 


A co-operative boot factory at West Medway, 
Mass., is planned, and a canvass of the town for sub 


scribers to the stock of the company is afoot. 


F. Scholes will put up two buildings for manufac- | 


N. Y. They will each be 17x50 feet and two stories | 
high. 


It is said that all the mills at Fall River are soon 
to change their running time and allow but forty- 
five minutes at noon, stopping half a day on Satur- 
days. 


C. B. Demarest will erect a four-story brick fac- 
tory on Kent avenue near Grand street, Brooklyn, 
N. Y. It will be 46x82 feet, and will be 
steam. 


heated by 


The Knights of Labor of Phillipsburg, N. J., have 
formed a co-operative stove manufacturing com- | 
pany. They have purchased the old Robinson car- 
riage factory for their business, 


Work has been commenced on the Savannah, 
Dublin and Western Railroad in Georgia. The 
company will erect shops, probably at Dublin.— 
Baltimore Manufacturers’ Record. 


W. E. Caldwell, of Louisville, Ky., will build a 
two-story metal-covered machine shop and ware 
house on the south side of Main, between Brook 
and Floyd streets. 

At the annual meeting,the town of Burnham, Me., 
voted to give away orsell at a nominal price a val 
uable water-power and several acres of land to any 
person who will come there and improve the same. 


Joshua Kegister’s Sons, of Baltimore, have pur- 
chased land atthe junction of the Baltimore and 
Ohio, Philadelphia branch, and the Union Railroad 
for the erection of a foundry. 


Mr. Thomas Henry, Jr., & Co., have commenced 
operations on a fine cotton-spinning mil) to be 
erected on Trenton avenue and Tioga street, Phila 
delphia. The estimated cost of the plant is $70, 
000.—Textile Record. 


It is reported that W. 0. Atwood, of Guilford, 





AM. MACHINIST PUB’G | 


economy in operating steam engines, and current | ness of ¢ leveland, Ohio, 


Conn., has awarded the contract for building a silk 
mill, 110x45 feet, three stories high, with a tower 
15x20, four stories high. 
| boiler and dye houses 


There will also be engine, 


| Py : : ‘ re 
| The Railway Review, in its issue of April 17, pub 


lishes a number of items about the present busi- 
Most of 
them are reported as doing a better business than 


a year ago. 


manufacturers. 


ping and assembling purposes. 


turing purposes at foot of Ross street, Brooklyn, | Bates mill in 


The Brenham (Tex.) Banner *One hun- 
dred men are now at work in the railroad shops at 
Palestine, Tex. Not than one-third of the 
men formerly in the shops have been taken back ; 
the others will have to go to other places for em- 
ployment. 


says: 


more 


The Paris Manufacturing Company, South Paris, 
Me., have completed the plans for their new fac- 
tory, to replace the buildings lately destroyed by 
fire. Itis to be a one-story building, 600 feet long 
and 65 feet wide, with brick partitions between the 
rooms. 

Special Bulletin No, 2, issued 
& Sims Co., Providence, R. 


by the Armington 
I., gives directions for 
setting up, starting and running theirengine. It is 
printed on satin finish white paper in the best 


style of typographic art. The directions are plain 


| and to the point. 


The large addition to the Baker's Falls Iron and 
Brass Works, at Sandy Hill, N, Y., has been com- 
pleted, and the company will soon place additional 
machinery therein, also in the main building the 
largest iron planer north of the city of Albany. 
Business is very brisk. 

The Dickson Mfg. Co., Scranton, Pa., are building 
eight one thousand horse-power boilers, weighing 
60 tonseach. Single sheets of steel are used for 
the shell, which is 90 inches diameter. The boilers 
for the Calumet & Hecla Mining Company. 
They are also building seven 
one party. 


are 
blowing engines for 
The shops are full of work. 


Gen. John A. Logan is to be president of the Chi- 
cago Repeating Fire Arms Co., a new corporation 
that will erect a factory at Grand Crossing, in that 
city. The works will about six 


occupy acres of 


| ground, and are expected to have a capacity to pro- 


duce annually about 50,000 magazine rifles, 10,000 
shotguns, and 50,000,000 cartridges. 

The Burnham Bridgeport, 
Conn., are putting up a three-story addition to 
their factory, about 60x60 feet, to be used for ship- 


Eaton, Cole & Co. 


The company con- 


template making extensive additions to their iron 


and brass foundry, the decision as to time depend- 


| ing upon the course of business through the sum- 


mer. 

O. E. Hughes is putting up a machine shop and 
foundry at Aberdeen, Dakota, the city having do- 
nated land for the purpose and use of the water 
from their artesian well for power, which will be 
supplied by a water motor. Aberdeen already has 
a large feed mill running from the power of the 
well, and soon will have their electric lights run- 
ning from the same power. 


The Brown Hoisting and Conveying Machine 
Company, of Cleveland, Ohio, of which Mr. Alex. 
EK. Brown, C. E., is vice-president, reports orders in 
hand beyond their present capacity. The company 
will shortly erect shops equipped with the latest 
and most improved machinery, that will enable 
them to keep pace with their present and rapidly 
increasing business 

The Gazette “there is no doubt 
from what can be learned that the cotton manufac- 
turers of New England 


Railway Review, 


Taunton says 


have pooled their issues 


and effected a combination for practical use in case 


of strikes or 
this that 


labor troubles of any kind. It 


the cessation of 


was 
the 
time ago. There is 
little reason to doubt that the mills lying idle in 
New England to-day are drawing from the general 


caused trouble at 


Maine a short 


| fund to recompense them for the silence of their 


machinery.” 

The Atha Iron Works, of Quincy will be removed 

to Chicago on the Ist of June. The company is now 

building a factory for the manufacture of archi- 
tectural and structual work in 


iron and steel for 


| public and private buildings and other construc- 


tions. One building, 52x235 feet in area and 
| stories high, of wood and iron, is nowin process of 
| erection. A specialty will be made of a new steel 
Both crucible and homogeneous steel will 


One hundred and fifty men will be em- 


two 


| casting. 
| be made, 
ployed. 
A press dispatch from Philadelphia, dated April 
19, says: 
built. 


“Several new blast furnaces are to be 
Rolling mill capacity is to be increased to a 
small extent. 
improbable. 


active. 


Lower iron and steel quotations are 
Nalls are $2.25 to $2.50, and demand 
Wrought-iron pipe mills are oversold. 
Steel rail mills are booking orders for the fall at 
But little 


Contracts were placed this week 


thirty-five to thirty-six dollars. foreign 
iron is arriving. 
for 30,000 tons of foreign material. The carriage 
and wagon manufacturers of the New England and 
Middle States are busier than they have been for 
The demand for all kinds of ma- 


chinery for the West and South is heavy, and ma- 


three years. 
chine shops are making full time, though in very 
few cases are their orders for delivery beyond 60 
days.” 

Plans and specifications for the location of an ex- 
tensive steel plant at Hammond, Ind., are nearly 
There will 
336x120 feet, with a capacity of 


ready, and contracts will soon be let. 
be a nail factory, 
1,300 kegs of nails per day; a plate and blooming 
150x80; blacksmith and 
85x40; producer house, 130x50; keg 


mill, 75x225; warehouse, 
machine shop, 
factory, 125x40; bluing house, 60x30; boiler house 
and building. will be of 
brick, and fireproof throughout. will be 12 
ton open-hearth furnaces, one blooming mill, one 


office These buildings 


There 


nail mill, and other necessary machinery required 
in the steel works. These works will represent an 
outlay of about $400,000, Operations will commence 
Marcus M. 


Chicago, is president of the company formed for 


as soon as contracts are let. ‘Towle, of 


| the conduct of the enterprise.—Jndustrial World. 
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Machinists’ Supplies and Iron. B 





CUSHIONED 


HELVE | 
HAMMER 


Combines all the’ 
best elements es 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





NEw YORK, April 22, 1886. 


Businessis dull. The demand has been almost 
entirely of a retail character, and buyers are con- 
servative, and unwilling to increase their stock_be- =) 
yond present need. Ss 

Iron—In American pig the week’s business has ws 
been very unsatisfactory. No. 1 X, Foundry, at 
tide water, $17.00 to $17.50; Standard, Lehigh and 
North River, $18.00 to $19.00; Grey Forge, $16.00 to 
$16.50. 

Scotch Pig—Quiet and steady. Coltness, $20.25 to 
$20.50; Glengarnock, $19.50; Gartsherrie, $19.50 to 
$20.00; Summerlee, $20.25. - 

Lead—Market demoralized at 4.60c. 






any o.-her Hammer in the World. 


RBRADLEY& CO. Syracuse, N.Y. 








* WAN TED * 


" Situation and Help’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy shod be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


Wanted—Situation by first-class machinist, on 
vise, lathe and planer. Address J. A. D., AM. Ma- 
CHINIST. 

Situation by Al draftsman; wide experience: 
posted in all details of shop and office work. Ad- 
dress Chicago, AM. MACHINIST. 

Wanted—A_ position as foreman boiler maker. 
Can furnish the best of reference as to character anc 
ability. Address, R. C. R., AMERICAN MACHINIST. 

Wanted—A competent man to manufacture ful- 
minate of mercury and load cartridge primers 
State age, experience, ete., with expectations. 
Address, box 7, AMERICAN MACHINIST. 

Situation wanted by a first-class machinist and 
tool-maker; understands thoroughly the charge of 
men; a good draftsman. Address F., AM. Ma- 
CHINIST. 

Wanted—An experienced machinery salesman; 
must have a thorough knowledge of all classes of 
mining machinery, and a large acquaintance 
throughout the mining districts of the West; one 
who can put some money into the concern pre- 
ierred. Address L., AM. MACHINIST. 

Wanted—Superintendent for a large and pros- 
perous machine works (located in a large western 
city) manufacturing engines, boilers and mining 
machinery. Must be able to invest several thous- 
and dollars as we wish him to be identified with the 
concern. Address, giving experience and refer- 
ences, W M., AMERICAN MACHINIST. 

Wanted—Superintending Mechanical Engineer to 
take charge of the Canadian Locomotive and Engine 
Co.’s Works, at Kingston, Ontario, Canada. Must be 





THE BROWN HAMME 


STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. ‘ON MFG. CO., _King St., Roc St., Rockford, Ill. Il}. 


BEAUDRY ‘cuenoneD 
POWER 
HAMMER. 


Blow Accurate. 
Powerfuland Elastic 


Wili Inerease the 
Profits of any Shop. 





BOSTON, MASSACHUSETTS. 


MACHIN ist 


| ~~ Pg Steel Drawing Tacks, by mail 
B KAUDRY & CUNNINGHAM; | 


ian 8, 1886 








DLEY’S UPRICHT ‘THE DEANE STEAM PUMP C0., HOLYOKE, MASS, 






AND 


STEAM = PUMPDIG 


MACHINERY. 


BUILD 


WATER minh 


Send for Catalogue No. 18. 





Rricsson Hot Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. 
burn either Coal, Gas, Wood or Gasoline Gas. 
Absolutely safe ! 


Cc. Ii. DELAMATER 


(Delamater Tron Works) 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
sien hy ED avinson Steam Pump C owpany. 


‘WARRANTED MADE FOR ALL 
me” BEST PUMP “srunbyé 

PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


Arrange d to 
No boiler !, No steam ! No engineer 


& Co., 


16 Cortiandt St., N. ¥, 





Warerooms: 





















GUILD & GARRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


NEW CATALOGUE NOW READY 





Regular Pump. 





EMERY-WHEEL TOOL CRINDER. 


. SPRINGFIELD 
Four Sizes. GLUE & EMERY 


UV cts. per dozen, also munutacturers of 
steel, iron and brass, Set and Machine 
Screws. Small Routine articles of every description, 








competent to undertake the construction of locomo- 
tive, stationary, marine, pumping, hoisting engines, 
ete., etc., in fact, all the work of a general engineer- | 
ing establishment. Apply, stating age, experience, 
references, and salary wanted, to Wm. Harty, 
Managing Director. 


H.W. JOHN 
‘AS: sestos 


Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 
H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y. 
: 175 Randolph St., Chicago; 170 N. 4th St., Philadelph'<. 


Cres- 





y+ MISCELLANEOUS WANTS > 
Advertisements will be inserted under this head at 
85 cents por line, each insertion. 





The Crescent Steel Tube Scraper is king. 
cent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice. Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 

Sen! for estimates of high-speed compound en- | 
gines for stationary and marine service. Crist | 
Engine Works, 140 Baxter street, N. Y. 

Useful information steam users and engineers 100 | 
page book on care, ete., of boilers. Send 23>cents in 
stamps. J. N. Mills P ub. Co., 30 Vesey st., N. Y. | 

Special tools and machines for mfg. designed and | 
built to order; mechanical and Patent Office draw- | 
ings. Weston & Smith, Syracuse, N. Y. 

Tabor indicators; one pair in box, with full set | 
of springs; all in good order; will be sold for $100 Detroit, Mich. 
cash. Address B., Box 99, AM. MACHINIST. 

ww pe orn a 7 ” 

Boiler shop needed in a manufacturing town in | PATENT UNIVERSAL SCREW-CUTTING, CENTRE, DEPTH, 
New York State; excellent opportunity for a live | NGLE AND TWIST DRILL GAUGE. 
man ; advervesr wiites to aid in securing orders. J. WYKE & CO, Fine Machinists’ Tools, 
Address Box 8, AM. MACHINIST. S. Boston, Mass. Send for circular. 











THE BEST BOILER 
FEEDER KNOWN 


Not liable to get out o: 
order. Will lift water 25 | 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
> Will feed water through 
a heater. Manufactured 
and for sale by 


JAMES JENKS & €0., 


48,60,52 & 54 





HE DUPLEX INJECTGR 





For Sale Cheap—One new 15x10 ft. bead back- 
geared screw-cutting lathe, power cross-feed, 11-16 
hole through spindle, Jones & Lamson make. Ad- 
dress Box 421, Mount Holly, N. J. 

For Sale—Book giving the wheels for cutting 
screws on any lathe, single or compound gearing. 
Price, 50 cents. D. J. Mallory, P. O. box 29, Dayton, 
Campbell Co., Ky. 

For Sale—One new 20° 
lathe. One new ly 
description on application. 
Haven, Conn. 

M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 


FOR SALE. 


A Well-known Machine Shop in a 











swing 12-foot bed engine 
" Merriman bolt cutter. Full 
Address, box 886, New 


Combine valuable feat- 
[) ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated base, etc. Parts 
interchangeable. Chueks guaran 
teed, Sold by the trade, Send 
for Catalogue. 

MELVIN STEPHENS, Frop’r, 
Office, 41 Dey Sircet, ow \ork. 


“FINE BUSINESS OPENING 


For a Practical Machinist with a specialty to manufacture, 
together with general jobbing business. We have a we il 
equipped Machine Shop with tools and power to lease 
Our large foundry adjoining can be rentea if desired, with 


—_ ef A djusting. 








Manutactu ring City, NEAR BOSTON, ®% fair business assured. One year’s rent and probably more 
Capacity, 30 ‘Hanan. Now MAKING coud Se paid in manenine Ween. Som: 2 Snanesed aid given 
4 * r vi Al : fe if necessary, to responsible parties with moderate ital 

MONLY, Death causes sale, Address, (ood references required. Panne nee 
EXECUTOR, care Am. Machinist. HARRIS MFG. C0., Rutland, Vt.” 


| 








HENRY & EMERSON, 81 Pine St., New Haven, Cona. 


FOR SALE AT A BARGAIN. 


A well established and good paying machi 
and foundry, including Buildin vt Ce pe Pact 
and stock, situated in Leadville. Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa. 
ill health. 


WHEEL C€0., 





Guaranteed - 
Satisfactory Springfield, Mass 








Illustrat- 
_ed 
Circular. 
Pat. Sept. 
25, 1883. 


Only reason for selling, 


DRAWING 
NSTRUMENTS 


TEWART'S 
On 


a/BRF 





Send for 72-Page 
ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, = 


COOKE & CO., 


Dealers in 


Machinery and Supplies, 


22 CORTLANDT ST., NEW YORE, 
Agents for 


McDANIEL’S SUCTION FITTING 


For Correcting 
Poor Circulation in Steam Pipes, 


SATISFACTION GUARANTEED. 


Water runs on wheel and 
prevents beating 



























COLIRS RED AND BROWN, 
Yor paint'ng ROOFS. ' ACTOFRY and F ARM SUL. 
IVGS, FENCES, TRON WORK, EXPOSED BRICK 
WALLS, &c. ade of Pure Linseed Oil and highest 
rradeos of Iron Oxide. Send for Cirenlar. Address 
W. H. STEWART 
74 Cortlandt treet, New York. 


PANTZVIAG Cow nn wha 








ON THE 


CARE OF BOILERS. 

THE FIREMAN’S GUIDE. <A hand-book on the 
Care of Boilers. Translated and revised by Kari 
P, DauLtstrRem. Third edition, 8vo, cloth. 


PRICE, FIFTY CENTS, POST-PAID. 
E. & F. N, SPON, 35 Murray St., New York, 


Publishers of Mechanical Books. 


MACHINERY SECOND-HAND, FOR SALE 


One 36"x38"x12' POND PLANER, 
One 20"x 10’ LINCOLN LATHE, 
One 16’ x 6’ STAR LATHE, 








Write for Prices 


and Mention this Paper 











| One 23"x 8’ NEW HAVEN LATHE, 
| One 14"x 5 STAR LATHE, 
|2 NEW OPEN DIE RIV ae MACHINES. 


THE HENDEY MACHINE COMP’Y, TORRINGTON, CONN. 











ANNOUNCEMENT ! 


We have just issued a new and very complete Tlua- 
trated Cataloque, pleased to mail to 
our patrons and others on application: 


KNOWLES STEAM PUMP WORKS, 
93 Liberty Street, New York, 
44 Washington Street, Boston. 


which we will b 

















BEST GRATE BAR EVER INVENTED. si HIS BAR was fully illustrated and de .} 
4 oe e scribedin the American Machinist bear- 
ing date March 27, 1836. 


For Full Particulars and rizht”to make it, Address 
JOHN G. WOOD & CO., 
56 West Market Street, Wilkesbarre, Pa. 


























BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES anD RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


a Nicholson bile Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ** Slim ’’ Saw Files, 
* Racer ’? Horse Rasps, Handled RiMflers, Machinists’ Scrapers, File Brushes. File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels, 


Manufactory and Cffice at PROVIDENCE, R. es Vv, S.A. 





THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 














3 No, INCH. PRICK. No, INCH. PRICR 
88 Evetaue 34....$0.60 10....2%4... $1.85 
23 aS ° eae | ee” ee 
bole Bisétcduecsy 60 Woe wie 
SSS 4.....1%.... -80 13....83.... 1.80 
ak ee ee Dhvves OO 14....6 Bw 
Ban, Osccc. 19g.... .95 15....414.... 2.98 
pa Pei sccEvess OO 200. +Be weenie 
a3 Giece 134.... 1.10 12. +» BM. sae Ce 
a 9 eee .. 5.00 
e 1 Set to 2in. 7.80 Full Set. weute "81.10 
C.W. LeCOUNT. South Norwalk, Cann 












HALL 


m. DUPLEX PISTON PUMP 


Simple, 


Durable, 


Efficient. 


HALL STEAM PUMP (0., 


91 LIBERTY 


ST.. NEW YORK. 








OVER 75,000 IN USE. 
SS ES El a 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 











CvesAcy 


pe 33 INDIA WHARF, BOSTON, MASS. 





“GRESHAM” PATENT 


INJECTOR 


“Invaluable for use in Traction, Farm, Portable Ma- 
& rine and Stationary Boilers of all kinds. No handles 
| N required. Water supply very difficult to break. Capa- 
% bility of restarting automatically immediately after in- 
— R terruption to feed from any cause.” 


HE NEW 
Automatic 


Re-Starting 


STEAM 












t@-Send for Catalogue. Reliable and Cheap. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
Nos. 92 and 94 Liberty Street, New York, 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 Wes: Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





ROOTS’ 
Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


[ NDICATOR PRACIICR 


AND 


Steam] Engine Economy 


- F. HEMENWAY. 

ONT AINS Aa. directions for using the indica- 
tor, and making all required cale ulations from 
the diagram; also the principles of economy in 
operating steam engines, and current wractice in 
testing engines and bvilers. Table of Contents 

mailed on application. 

PRICE $2.00, Post Paid. 


FOR SALE BY 


JOIN WILLY 


15 Astor Place, 
SPEED 
INDICATORS. 


These little 
Pocket Indi- - 
cators are ac- ‘ 
curate and re- \ : 
liable and ' eg ry. 
should be an 7 
found in every mill and manufactory, and every Sy 
machinist and millwright should have one. 
Sent post paid, on receipt of price, $1.00. 


R. WOODMAN, 169 High St., 





IVE BLAST 
PERFECTLY BALANCED, 


U 
eo) 
” 
3 


& sons, 


New Wark, 


4 Size. 


Best Mechanical Construction. 


P,H.& F.M, ROOTS, Manufacturers, 
Weeki’ IND. 


‘8, TOWNSEND, Gen, / |.) 99 Cortlandt St. 
WKE & CO,, Selline a ) «NEW YORE. 
In Writing, Please Mention This Paper. 


OBS and MANUFACTUBERS, Write for lar, ° 
INVENT ne ve iar gy nm Aaa =. PAMPN orice 20LEs : 
















Boston. 





* DIAMOND” 


EMERY WHEEL, 


Grinding, 
Polishing and Buffing 


MACHINERY, 


Using Wheels in size from 6 to 42”’ diameter. 
Largest variety manufactured under one Company. 








Send for Illustrated Catalogue. 





Grinding Machine No. 8. 


Price, $17.50. 


run two Wheels 9 inches Diameter. 


22 WARREN ST., NEW YORK. 
J. A. MacKINNON, MANAGER. 


—— 
WHY THIS IS PUT HERE! Ny 
For the reason that if you are Ie 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOMETER 
your attention to the j 


Bx THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
More Efficient, Simple, Durable, and more Economical, proth as to running 
expenses and FOROS» than any other Steam Pump. 
Call or write for our new 96 page Illus «1 Descriptive Book containing Full yn Redu 
Prices, and hundreds of A-1 Testimonials Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


Will 












ed Net 


Diamond Emery Wheel & Machine Co., | 






The only Reamer that will keep its 


» / sy 


THE CANNON CHUCKING REAMER. 


size. and alwaysmakea 


straight 

As easily sharpened as 

a Lathe Tool. 

racuse Twist Drill Co., 
SYRACUSE, N. Y. 


hole. 











OUR 


xo zoo CATALOGIE OF TOOLS 


and Supplies sent free to any address on receipt of ten cents 
in stamps (for postage) 


Chas. A. Strelinger & Co , Wood oud AVP, Detroit, Mich. 
Inauguration of the New Series. 
1886. Thirteenth. 1886. 


CINCINNAT! 


INDUSTRIAL 


EXPOSITION. 


Opens Sept. 1st. Closes Oct. 9th. 


The Board of Commissioners propose to make 
this display, the first of the new system,’ The 
Representative Exhibition of In- 
dustry and Art. 


Manufactures—Art—Inventions—Products. 


Open to the World. 


Bes? The honorable record attained by these 
E Xpositions since 1570, under the auspices of the 
Chamber of C ommen e, Board of Trade and Ohia 
Mechanics’ Institute, will be fully maintained. 


NO COMPETITIVE AWARDS. 
All Articles will be E 
For full particulars, 


L. H. McCAMMON, Secretary. 


Joshua Rose's Great Treatise on Steam Engines 
IN PRESS FOR EARLY PUBLICATION. 
MopERN STEAM EnGrneEs.—<An elementary treatise 


upon the Steam Engine, written in pluin language, 
for use in the workshop as wellas inthe drawing 

















ntered for Exhibition Only. 


address 





ive 


‘Souicited. POND 


WORKS ene | 


A SPECIALTY. 


ENGINEERING CO. S*£0x 





"sseyy ‘moysog “IS a OF pure ge 


No, 
GRINDING 


FOR 


LIGHT 


ING, ETC, 


IN. IN DIAM- 
ETER 
34’’ ARBOR, 

















MACHINE, 


WORK, 


TOOL GRIND- 


TAKES EMERY 


WHEEL To 12 


AND 
PEDESTAL ON 
WHICH TO 


ANY OF 
SMALLER 


Y GRINDING Ma- 
CHINES IN 

B) ABSENCE OF 
BENCU ORDI- 


i} NARILY USED. 
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SEBASTIAN, 


MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 





~~ 





Drill 


Catalogue of Lathes, 
Presses ard Machinists’ Tools 
and Supplies mailed on appli- 


cation, Lathes on Trial. 
167 W. Second St., Cincinnati.0 








office ; giving full ex re inations of the construction 
of modern Steam Engines, including diagrams | 
showing their actual oper: ation; s tor rethe ‘r with | 
complete but simple e xplanations of the operations | 
of various kinds of valves, valve motions, link | 
motions, etc., ‘thereby enabling the ordin: ry en- | 
gince rtocle arly understand the principlesinvolved | 


movements upon the drawing board. 
Rose, M.E., author of **The Complete Practical 

| Machinist. *” Illustrated by over 400 enzravings. In 
ooe volume, quarto, 82 nf ag te Price $6.00, free of 
| postage to any address in the world, Subscriptions 
wil now be received, payable on publication | 

} A Prospectus showing the contents of this maq- 
oa book now ready, and will be sent to any one who 
will furnish his address to 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers, 
810 Walnut Street, 
| PHILADELPHIA, PA.. U. S. A. 


‘The BERRYMAN Patent | 


FEED WATER © 
eater & Purifier, 


MANUFACTURED BY 
I. B. Davis & Son, Hartford, Comm. 


This heater has been in constant use 
over ten years. None have ever re 
guired repairs. Gives the highest re- 
sults attainable by the use of exhaust 


™ Steam, 


BENJ. F. KELLEY, Agent, 


5 9! LIBERTY ST., NEW YORK. | 
Philadelphia Office : 


JAMES BERRYMAN. 125 N. Fourth St, | 


By Joshua | 
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in their construction and use, and to plot out their | , 







“THE (QNLY PERFECT” 
BUFFALO 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


=> Bullalo Forge Co., 


BUFFALO, N. ¥. 




















Worthington 
Independent 
Condenser. 


Efficient, Safo and Inexpensive. 


HENRY R. WORTHINGTON, 


New York, Boston, Cincinnati, 
Chic ag0, St. Louis, 
San Francisco. 


Circular just 
published. 


Send for 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


SAFE B 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 


OILERS 








ONEIDA STEAM ENGINE & 








WESTCOTT'S 
LITTLE GIANT 
IMPROVED. 


Little Giant Improved. 


FOUNDRY CO., ONEIDA, N. Y. 


MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE. 


CAPACITY. 


Inches, 
No 00 holds oO to 14 
= 0 Be Oo to 1-2 
pad 1 ° 0 to 58 
- 2 = 0 to 1 
° 313 ¢ 0 to 1 





VAN DUZEN’S 
MECHANICAL 
BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 

Manufactured by 


E.W. Van Duzen, Cincinnati, 





|WOOD-WORKING MACHINERY 


For Planing Mills, Fur. 
niture,Chair and Cabinet 
F ‘actories, Cabinet Works 
andGeneral ork- 
ing. Send Stamp. for Il. 
lustrated Catalogue to 


ROLLSTONE MACHINE C0., 
45 Water 8t., 
FITCHBURG, MASS . 











Patent Fiexible Back Hack Saw for Machinists’ Use. 





Made of best band Steel. The teeth qaly exe 
hardened by an entirely new process, th k 
sepenning soft and flexible. Warranted not 


to break. Send for comple and circular. En- 
dorsed by The Pratt & Whitne Go.» John 
Henney, Jr., Supt. Motive Power, oy NN. H, 
& H. R.’R. and others. 


HENRY G. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y. 





Selden’s Patent Packings 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 





Made either with or 
without Rubber Core. 


Randolph Brandt, 88 Cortlandt St. NY. 





Office of James Renshaw, 
Mechanical Engineer; Mill and Mining Machinery and En 
giucers’ Supplies. 

Butte, Montana, 

Randolph Brant: February 22, 1884. 
In answer to your inquiry in reference to the Selden Packing, 
I can say that, having used « great deal of itin almost every 
situation, and for » long time, and since scld a great deal to 
other users, I can testify to1ts merits. Where one packingis to 


be used for packing against both steam and water, I kuow of 
none equal to it, That with rubber core I have found excellent 
for high temperatures. While there are several really good 
packings in the market, yours need “take no back seat,” with 
any. ours truly, 


JAMES RENSHAW. 





VOLNEY W. MASON & COQO., 
Friction Pulleys, Clutches and ania’ 


PROVIDENCE. R. L 





Barnes’ Foot-Power Machinery. 


Complete outfits for Actual Workshop 
Business. Read what a customer says’: 
** Considering its wee and the ac- 
curateness of your he, I do 
not see howit can be profnced at such 
low cost. The velocipede foot-power 


little tired as if I 
around.” ences tive Catalogue and 
Price List Free. W.F.& Joun BARNES 
Co, Address 1995 Main St., Rockford, 11. 








—THb— 


power, durability and effi- 
M ciency, and is fully guaran- 
i he No. 1 holds from 0 t« 


HARTFORD, CONN. 





is simply elegant. I can turn steadily }| 
for a whole day and at night feel es } 
had been walking || = 


Hartind rll hut 


contains the maximum of 


CUSHMAN CHUCK CO., 


[pe TURRET & SPEED 
LATHES 


CACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORK. 











A UNIVERSAL WRENCH, 
BAUER’S PAT. 






SELF-ADJUSTING, 
SELF-GRIPPING, 


? SELF-ACTING 


price $7. No. 2 (round 
i th y) holds nee 0 to %” WRENCH, 
price $8, Sold by the trade 
Address, and 
TONCS. 





Get List from 
BANE ST., PHILA, PA. 


Grips from Largest to Smallest size. 
PAINE, DIEHL &C0., 12 


Manufacturer of all kindsef Chucks 


Send for new I]lus’d Catalogue. 








From Specifications 


AMPLE 


CORRESPONDENCE SOLICIIED, 


Experimental and New Machinery for Special Purposes 
BUILT UWDoOoER CoOwtRAcTt 


SHOP AND SHIPPING FACILITIES 
COHOES IRON FOUNDRY AND MACHINE Co., 


and Inventors’ Designs. 


COHOES, N. Y. 











CLOBE, ANCLE 


ENKINS BROS.’ VALVES, =" CHECK AND SAFETY. 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and wil} 
stand 200 Ibs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 
END FOR 


JENKINS BROS. ¢ @ SE NEW List, 


The Horton Lathe Chuck, 4CRANK PLANERS: 








71 John Street, New York, 
79 Kilby Street, Boston. 


















ALSO Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROS8S-FEED, 
CHU CKS £0 FLAN a on | 


Use, 
Milling Machines, 
ScrewMachines,Up- 
, right Drills, Cut- 
ting-Off Machines, 

Drill Lathes, 
and for Boring Mills | 


for Car Wheel and | | MM 
other work. } Has greater range than any two ratch 


THE E, HORTON & SON C0. price of one. Send for circulars, 





amas WHITNEY’'S NEW RATCHET. 


POUSTIOd 





{ VARIELY MACHINE CO., Warsaw, N.Y 


The Almond Coupling. 








Canal St., Windsor Locks. Vonn., U.S.A. A new quarter turn 

x i 3 

American Twist Drill Company’s eee tae Wate nc 
bevel gears. 


PATENT CHUCK JAWS. 


8sizes. Price per set of 4 Jaws 
48, $56. Bolted to lathe face plates, 
= make best und cheapest chuck in 
the world. Address orders 


HILL, 7 ARKE & CO., Boston and St. ?% 
MANNING, MAXWELL & MOORE, N.Y. 
TALLMAN & MeFADDEN, ‘yhlisdiphic, Pa Rey 
or Wil, BINGHAM & CO., Cleveland, Ohio, 


POP. 
Crosby Pop Safety- Valves. 


ADAPTED TO MARINE, LOCOMOTIVE, | | 
STAT*?ONARY, PORTABLE & FARM 

ENGINE BOILERS. | 

| 

| 


T, R. ALMOND, Mfr., 


83 & 86 Washington Street, 
BROOKLYN, N. Y. 


NEWS SQUARE THREAD TOOL 


THE BEST OUT! 





NOIsSEL3BSs, 














‘ef WITH SAME HOLDER... 


HARTFORD TOOL 00., HARTFORD, CONN, 


DATING MAGHINES 


For Hand and Power, 
6,” 8’ and 10” Stroke 


Adapted to «4 Glasses of Work to 
CIRCULARS FURNISHED. 


BOYNTON & PLUMMER 


Worcester, Mass, 















CROSBY IMPROVED STEAM GAGES, 
And all — used in the various Arts.) 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals, 
Victory Lubricators, Amsler’s Planimeters, Test 
Gages and Pumps, Scotch Gage Glass, Water Gages. 
ane all Steam Engine and Boiler appliances. 


We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. SMOOTH 


95 £97 OLIVER STREET, Boston. |!NSIDE & OUT. 
DIXON'S PURE, FOLIATED, DRY AMERICAN GRAPHITE 


PERFECT LUBRICATOR. 


Its enduring quatities are severai times greater than fhose of any oil. Unlike 
eith«r oil or grease, it is not affected by heat, cold, steam, acids, etc., and acts 
equally well under the most varying conditions of te mperature ‘and moisture 
Its natural impurities contain substances fatal to anti-friction purposes, namely, 
quartz or grit. Its proper selection, sizing and perfecting for lubricating pur 
poses is a matter requiring large skill, much machinery and great experience 
We have made this a special study, and, by methods of sizing and dressing, pecu 
liar to ourselves, have produced a graphite unequaled for purity, for correct size 
of flake and unrivaled for lubricating qualities. 


Manufactured and Warranted Only by the 
JOS. DIXON CRUCIBLE CoO., JERSEY CITY, N.J. 


BEST TOOLS 


ON EARTH For 


PUNCHING <2: 











































AND 


STEEL 









Rubber Goods Especially to Order. 


Fine and accurate work for Mechanical purposes Sewing | 
Machine and Electric Light articles, Bicycle Fires, Bottle Stop. | 
ers, Seamless Tubing. Pure Moulded Boiler Gaskets and Steam | 
»ipe Ringsthat never melt or blow out, Extra Quality Sheet 
Poskings, Pump Valves, Pure Anti-thill Rattlers, etc. Esti. | 
mates for cost of new articles, including moulds,when desired. 


THE HARTFORD RUBBER WORKS, 


HARTFORD, CONN. 


al PRICES$450.°& UPWARD 


RE > UNIVERSAL RADIAL DRILL CO 





TOOL 


1=G Washington 


BOSTON, MASS. 


1s4 to 


‘ATALOGUES FREE. 


IMPROVED POWER, OR HAND PLANER, 


PLANES 27 in. long; 12 in. wide; 8 in. high. 
8 Machinists, Engineers, Model Makers 
and all classes of Mechanics can find TOOLS to suit them at Reduced Prices. 


A. J. WILKINSON & CO. 







Street, 





ADAMS PATENT, AUTOMATIC 
BOLT®NUT THREADING POINTING MACHINES. 


MANUFACTURED 


SOLELY 


THE ADAMS & PRICE VIN@HTIN a =\ aero) 


35 *° 41 INDIANA ST. CHICAGO IL 





LU STRATED CATALOGUE 4" APPLICATION 












+ FOSSIL + MEAL + 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. 


Easily 
ope d. Can be used over and over again. Thickness 


56’ to 34’’; equal to other coverings at 2” to 2%” 
Beware of Imitations. Sold in Bags of 110 lbs. oach. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 





ELLSWORTH 
& YANTIS, 


PATENT 
S16F S8t., W: + ton, D.C. 
OLICITORS Send : euieden 


FRICTION ©: 








FOSSIL MEAL CO., 48 Cedar St., New York. 
Opp. Pat. Of., Washington, D.C. 

Bae sketch for free report a 

ee SULLEYS AND 

CUT-OFF COUPLINCS. 


= for Circular Mention this Paper, 
\ E. B.STOCKING, ATTY., 
to pplentantisy, and new 
JAS. HUNTER & SON, 
North Adams, Mass. 
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MORSE Twist ‘DRILL AND MACHINE COMPANY, New Bedford, Mass. 


Manufacturers of 


Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


PLATE. “BENDING ROLLS 


PLATE 





_ THE CUT REP- 
RESENTS 








ALL 
SIZES THAT 
ARE DRIVEN 


BY BELTS. 











= — = — = — > 
“Tt is but the work a a moment to balance the top roll and lower the hinge Lousine to take out the 
late when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
art or extension of the top roll. There is a cast iron bed-plate under the entire machine. To save any 
shifting ” belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reversed 
(o] 10), | 


ride tbatede! OROP FORGINGS 2 
New “Class C” Lubricator eAacoeeaas 3 


Manufactured by 


PECK & PAT DROP PRESS. 
The Craig Sight Feed Lubricating Co 


BEECHER & PECK, CONN. 
LAWRENCE, MASS, 


INIA CHINER 
Manufacturers of 


Mii Reducing am Pointing Wire. 




















Sight Feed Lubricators for 
Locomotives, Stationary, Marine, Especially — to pointing wire rods and 
Portable & Pumping cngines. wire for drawing. 


WRITES FOR CIRCULAR. 


ar FEED PUMP 


MADE BY 


For Machines or information, address the 
manufacturer. 


$.W. GOODYEAR, Waterbury, Ct. 








M.R. MUCKLE, Jr. & CO. 








F. E. REED, 


worcester, Mass. 


a) ‘ 


rr TO SUIT 
STEAM PLANTS, 


UP TO 300 H. P. 


y Send For CirculaR 


HALLS. INJECTORS te) 





Slide Rests ro Planer Centers, 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threed- 
ing Machin nes, Cutting-off Ma- 
chines, Ratchet rills, 
Special Machinery, etc., etc. 
ma WRITE FOR CATALOGUE 


Mention Paper. 





FOR CLEANSING [Ra 


warTer 


OVER 20,000 IN USE. | 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORK. | 


















No.5 88 CUTTING g aT 





fy fata 


Saare & L. §. STARRETT, 


























Will Cut 

—— = Manufacturer of 

Vheels - 
to5 Inches y FINE TOOLS 
Mesteen™ : ATHOL, MASS. 

Bg SEND FOR FULL LIST. 

evel or 

Crown3 34 itustinlantnl eh TubPubullababnlubeuiubuiohusuluh 

AND 








FIVE YEARS’ 
Successful Trial 
Has Proved the 
CHANDLER 


WATER MOTOR 


TO BE THE 
MOST RELIABLE 
AND ECONOMICAL 


Built in six sizes, from 44 to 12 
Efficiency, safety and economy 

Send for illustrated catalogue 
Factory and warerooms, 


132 OLIVER STREET, BOSTON, MASS. 


REMOVAL vonice 


We will remove before May Ist 
to our new and larger shops, 


204-210 E. 430 ST., N.Y. 


WATSON & SPILLMAN, 


Machinery, Tools and Supplies. 


STEEL PINIONS 


To 1 Inch in Diam. 


Send for 
l) scription 
and 


Prices. 


SLOAN, CHACE & COMPAN 
289-293 Washington St., Newark, N.J. 
BUILDERS OF WATCH AND CLOCK MACHINERY. 


LATHES, 
PLANERS, 
DRILLS, 
_ SLOTTERS, 
Ete, 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 





MOTOR MADE. 
horse-power. 
combined. 
price-list. 


and 





























AMERICAN scarwiagdnaimasa tii xT 


18 









Yonkers, N.Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


D, SAUNDERS’ SONS, 











A? 
Steam and Gas Fitters’ Hand Tools. 
aEXD FOR CIROvLAR, Tapping Machines, 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


Ferracute Machine Co, | THE CINCINNATI SCREW AND TAP CO., 


BRIDGETON, N. J., U.S.A. CINCINNATI, OHIO. 


wv PRESSES, DIES 


















d 


MANUFACTURERS OF 





AND 





is 
| Sa 
and all other Sheet-Metal Tools. | BS i] 
A new line of PUNCHING | =3 b 
PRESSES just ov out. | eo TAPS, DIES, 
| Zo 
Send for Cai Catalogue. | & 
| 
| 


UNIVERSAL 


BP MILLING MACRINES, 
BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 


THOS, i DALLETT & (0,, 


13'h & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


PATENT 


Hartable Driling Nac, 


VERTICAL DRILLS, 















Radial —- isisigie Drills, Machinists, 
HA » RELL ‘iiss = —® 
Send for Illustrated Catalogue. > wb 440 . 12th St., Philadelphia. Pa. 











and Steel : 

DROP FORGING 
Of Bvery Description. at Reasonable Prices, 

THE R.A. BELDEN 00., DANBURY, OT, 


Iron 


P, BLAISDELL & 00. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 





‘- 55 a0 


> Slate Seusiting Dril 


Adapted to rapid work iowa eekeih small 
m™ drills. Its extreme sensitiveness 
erent clogging and breakage of 

rills. Has a swinging table with 
attachment center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


| SEND FOR CATALOCUE. 








= 
= 


iN 


for 


Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes %4 to 6 inch. 


atl AMAL 6 Ai 





FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
PANCOAST & MAULE, 





Mention this paper and write 


us for particulars. 





for itself, providing it could be 


convenient and very compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


“ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 





ROUSE COMBINATION WRENCH. 























Drop-forged, from best tool stec! 
mM strain di- 
rectly on 
main bar. 
Parts interchangeable. For Nuts, Round All Wdinds. 
Rods and Iron Pipe, Warranted. 4 sizes’ a 
GRAVES & MOORE, | Send for Catalogue of Drawing Papers and 
Hardware Specialties and Tools, 112 Chambers St.. N.Y. | Instruments. 
116 Fulton St. 
HA [ARLES MN URRAY=< | G. S. Wooln lan, Panes 
JB Bika. NAD. ON woop Fr PHOS. PL SIMPSON, Washington, D.C, 
No pay asked for patents until ob 
SANWST ste New Yori iPATENTS tained. Write for Inventor's Guide. 





BROCE" S PATENT DROP-FORGED CHAIN PIPE WRENCH. 


MADE ENTIREL Y OF BAR STEEL 
— from 4 to 14inches diam. 











Six Sizes, » adapted for pipe 





Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 

Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


van be instantly released. y 4 wriitaus & C0,, Iron & Steel Drop Forgings, 11 Richards St, near Hamilton Ferry, Brooklyn, X.Y, 
RICHARDS’ PATENT 
- Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stz ition: ry. Combines advantages of both pli aner and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
t, Philadelphia. 





75D Laurel Stree 
























No, se praRe ADING a 
MACHINE. Duta, and ?. THE EATON, COLE & BURNHAM CO 
a nibs, 1 in. to 6in. 2 s j A ‘ 
cn, er ores ae 2 82 & 84 Fulton Street, New York, 
7 Py MANUFACTURERS OF 
z= |PIPE CUTTING and THREADING MACHINES 
£2 OPERATED BY HAND oR POWER. 
c..5 
-UEITTINGS, VALVES PIPE. 
So 
ee: } PIPE TOOLS, 
=o" AND ALL STYLES OF IRON AND BRASS GOODS FOR 
periphery of ed STEAM, WATER AND GAS. 
ciain'en ee 2 Factory, Bridgeport, Conn, 
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WILLIAM SELLERS & CO., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 
Either a Lifter or Non-Lifter; no extra valves or fittings required; 


tubes can be removed without disturbing pipe connections 3 is perfectly 
Automatic in its action; requires no especial manipulation to operate it, 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION 10 PHILADELPHIA OFFICE, 0B \' 
NEW YORK OFFICE, 79 Liberty St. 


GEAR cuTTine— | |e Lowe Feed Water 
HEATER. 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 

For bestia a pa Purify- 
ing Feed Water for 


Bevel Gears, 
from the Smallest to 30 inches Diameter. 

Boilers and other pur- 
poses, with Exhaust 


© ASRTON RAND MFG, C0,, ™ZoHexanon, 


Chester Co.. Pa 
‘a ojo OKINKER © Low Pressure Engines, 














ENGINE cu. 






T is the simplest, most 

Efficient and Reliable, 
and at less cost. Con- 
structed onthe best sys 
tem, saving most fuel 
and boiler repairs. 

Write for Histories of 
Boilers and Feed Water 
Heaters ( tree on mention- 
ing this paper). to 


BRIDCEPORT 
BOILER WORKS, 


WILLIAM LOWE, Propr. 
te" Agents Wanted. 











PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 
THE 


NO TR SUR 0, it 

















—sUPPVPLIES. ——d 

50 & 52 JOHN STR? ET, NEW YORK. 
at bid bd ryt T A bd 
Me tilitititirlipdi tilted 








“O1uQo = *VIDUUNLIUID 


]corrnvaveicuton D svRacusen.y 3 


by OF 
ss 
5 § 9 
> 4 a 
se 
se, 0 
Ven, 
Exclusive Agents for New York, y pis | c 
_ EK S24 
RAILWAY, MILL, gg 5 ona 
MACHINISTS’, AND | dk 5 
4 
ENGINEERS’, MINERS’ Oe. 0 
td il 
3 oF 
. 
J 
» D 
ss 











J.C. HOADLEY, 


INISTS’ SCALES 
MACH IVIL AND MECHANICAL ENGINEE 


Pateat End Graduation. 


mparison for accuracy with all others. 
We we oy Guaranteed, Send for List. and Expert in Patent Causes, 


COFFIN & LEICHTON, SYRACUSE, N. Y. 28 STATE STREET, ROOM 28, BOSTON, MASS. 


QON'S NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 








tC —, 


SS 
~ Pee 





For ILLUSTRATED CATALOGUE of NEW BOILER, Addrese 


BENDROTH & ROOT MARNUFG. CO. 


—28 CLIFF STREET, NEW YORK.— 








A nacural product taken trom our own mines. Unlike any of tue 
artificial c mp vunds or manufactured products heretofore on the 
market, We guarantee its success if directions are followed, or ask 
no pay. Ony 8 or lv pounds to the ton of iron required to purify the 
iron, and will moro than pay for itself in keeping the cupola clean. 
he best flux for foundry work; also used in redaction and refining 
of silver, copper and le ad. Used by glass manufacturers in making 
opaque ware. Used by chemists in making hydro-fluoric acid for 


. - hing ornamente ad glass. Can be used in mé snufacturing steel by 


THE BEST 
e basic process 


THE EVANSVILLE LEAD AND SPAR MINING CO. 
Successors to B. BURBANK & CO. 
Sond for circular, prices and experience of users, EVANSVILLE, IND, 








‘Southwark Foundry & Machine Co 


ENGINEERS AND MACHINISTS. 
WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 
SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. ETC. 


THE LONG, ALUSTATTERG 


PR gg Single, Angle- 

Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


ALSO, 
Power Cushiened Hammer. 


Send fornew new catalogue. 


BRANDON'S PISTON RING 
PACKING. 


= > use a piston is self- 
packed against pressure, this te { 
e=— pressure being balanced so as — = 3 
mento permit neither the forcing : 
ofthe rings outwardly, causing ; 
wear of ie? and cyl nder, nor @ 
inwardly, - Aadamead the fluid to 7 
pass by the 

For 1 Poncning or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 
CINCINNATI, 


Fe A. FAY & CO. Heise 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


braces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
~ apnea Boring, and Shaping, 
etc 





Hamilton, 
5 OHIO. 
































STEARNS an. CO 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied tothe trade or 
the user. Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY, 


Works at ERTE, PA e 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 
Wheel Machinery, Shafting, Pul- 
mleys, etc. All of the highest £08 Cae 
















IW.COLBURN & Co.l* Te bah * fh) 
FITCHBURG, MASS.) 9 S74 Sk gpg eo ) 
' 

0.0 MAIN S™/ ARC eS INCANDESCENT 


standard of excellence. OWEST 
W. H. DOANE, Pres’t. D. L. LYON, Sec’y. ~ *LWiN’ PRICES| wes" MACHINES. 


NATIONAL WATER-TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 
Unequalled for 
SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St, 
Boston, Miass., = 50 Oliver St, 


HITE’S FLEXIBLE METALLIC FILLET 


ow use of Pattern Makers. Sizes 14 to 1 In. 


WARD WHITE, 44 N. 4th ST., 


PHILA. 


| PA. 
” ” | $end for 
¥ Me” ” Circular & 
| Samples. 


Morse ELEVATOR Wonks 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Kinds of 





















Po St Vares, | 


Adapted to all Boilers. 


J. E. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 




















PASSENCER AND FREICHT 


ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET METAL PUNCHES, 


screw puncHes, A, L. HENDERER, 
Wilmington, Del. 








HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool for the boiler shop 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 54 inch round stee!, can be renewed 
at trifling cost; are easily adjusted and firmly held 


‘ REMINGTON & 





No. 1 cuts all size 





Size 








Manufactured by 
co., 


V LMING'TON DEL. 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. 


s Vertical Cdousing Engines 


Specially adapted for and extensively used 
n large grain elevators. 


BOILERS. 


Manufactured by the 


Flshill Tianding Jachin ( 


FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing Ilus- 
trated Descriptions and References 



















Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. 


Office, 411 CHERRY ST, 
Works, Frankford Av.,Wildey 
and Shackamaxon S8ts., © 
PHILADELPHIA, 


N.Y. Office, 108 L 8 Liberty Street. 


08G00D DREDGE 00., - ALBANY, ! N.Y Y. 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer, 
Manufacturers of 

ITCHING 
MACHINES, 





Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


THE GARDNER GOVERNOR 


Over 40, (000 in Use. 


ADAPTED TO ) EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 


























REDGES, 
Excavators, 


ERRICKS, 
Etc., Eto, 











Warranted to give satisfac | 
tion or no sale. 


ToR CIRCULARS AND PRIOES, | 
ADDBESS, 


The Gardner Governor Co, | 


QUINCY, LL. | = 
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In Use, Uver 800. 25 to 1,000 H. P. 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and cortinuous duty at medium 
or high rotative speeds. Highest attainable Economy 
, in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dynamo Machines a specialty. 
: Illustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: Geo, A, BARNARD. 70 Astor House, N, Y, {?ana Rominsdw CaaS Be Pouk Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 
To Consume 25 to 75 


GUARANTEE Per Cent. Less Gas than AN) 


OTTO GAS ENGINE, 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHIA, PA. 


THE ALBANY STEAM-TRAP C0’S 


BUCKET AND GRAVITATING 


TT: RA: P:S 


Fe) Automatically drain the water of 
” condensation from HEATING COILS 
and return it to the boilers whether 








Other Gas Engine per 
Brake-horse-power 






















the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
_ purposes. 

e also manufacture Blessing’s say 
Patent Renewable-Seat Stop and Check "= 
Valves.—Send for Circular. 


Albany Steam-Trap Co. 
THE BECRETT & MODOWELL MPC. €0, 
STEAM ENGINES, Hoists, Pumps, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST... NEW YORK. 


t®” SEND FOR ILLUSTRATED CATALOCUE. 





Albany, 
N. Y. 


Guecteiion. 











SIMPLE! © mS: DURABLE 

CAFR FEage! — REFECTIVE! 
MATCHES USED 

} ete coal t 

samemragn Locenceny tn tnon? Ses, xe 


small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horse-power. Send for Illus. Circular. 
YONEERS MFG. CO. erysomi. 


——= 








BUILDERS OF 


BOILERS, 


GAS HOLDERS, | WAPARDEN $e [MEITCHELL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 





TANKS, 
STILLS, 

BRIDGES, 
Etc., Ete. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 





ee aN MACHINIST 




















MANUFACTURERS oF 
\MPROVED 


=f STEAM ENGINES e 


_ oo , 
“Un varie 

Sizes varying from 

830 to 2000 Horse Power. == 

Horizontal or Vertical, Direct 

Acting or Beam, vance 
lon Tendeuding or Compoun 

Send ‘or Circular. 

BRANCH OFFICE 

Cor. 5th and Chestnut Sts.,= 

PHILADELPHIA. Pa. 














| HEWES & PHILLIPS’ 
TRON WORKS,| 


NEWARK,N.J. 








MACHINERY, 


New and Second-Hand. 


12 in S., 5 ft. Bed E ngine Lathe, Prentice, New 


15 at. * ** Lathe & Morse. 
6b = rf. * Fitchburg Mch. Co. } 
sg * sis “Ames 
is 6 Ue. CU pis “  Bridgep’t. n'ly new 
os * om * ae * Pew. | 
7 * £m. * i * Putnam, not screw 
cutting 
(nn Fo = ** Hewes & Phillips. 
SS ee ~ ** Fitchburg. g. o 
is © «68 f,. « bag “ New Haven, g. o. 
95 “ec 10 It. iad ‘ “ 
mam = Jt. ve “Ames, nearly new. 
m U6 6k, CU “ Ames, new. 
a | 2s ” Perkins al ’ acture 
90 in. Drill aie lg Manufacturers of 


Also other smaller drills. IMPROVED 
Brown & Sharpe Universal Mutler. 
25, 60 and 100 lb. Bradley Hammer. 
20 Ib. Steam Hammer, Miles. 
Nos. 2 and 4 Stiles P une h Presses 
No. 6 Wilder ‘ 


ALSO 


{ . . 
No. 4 Long & Allstatter Punch Press. High-Speed Engine 
20 in, shaper, G. & E., new. BOTH 
12 in. New Haven, good order. - ” s , . 
24 in, ” B’port. new. Condensing and Non-Con- 


densing. High economic 


20 in. x41t. Planer, New Maven. “ : : 
Win. x6 ft. Planer Whitcomb. daty and fine regulation 
20 in. x 6 ft, Planer, Pratt & Whitney. GuSras et 


Tubular Boilers and Steam 
Fittings, Planers, Lathes, 
Gear Cutters, Shapers, 
Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 


HEAVY PLANERS A SPECIALTY. 


KENDALL & ROBERTS, 
Agents, CAMBRIDGEPORT, 


26 in. x6 ft. Putuam. 

26 in. x6 ft. Powell, new. 
60-inch Vertical Boring Mili Phila. 
at-oa line of Milling Machines, Screw Machines, 
Bolt Cutters, &c. WRITE AND STATE WHAT 
YOU WANT TO PURCHASE. 


E. P. BULLARD, | 
14 Dey Street, New York City. | castern 


MASS. 


E. L. MAXWELL, PreEs’r. C. A. Moore, Vice-Pres’t. H. S. MANNrNG, Treas. M. Luscoms, Sec'y. 
TEE ASHCROSKFT MEG. COMPAN YW, 
1 - SOLE MANUFACTURERS 


THE TABOR STEAM-ENGINE INDICATOR, 


Approved and Adopted by the U.S. Government. Also, 


Steam and Vacuum Gauges, 


With Patent Seamless Drawn Tube. 





Sole Owners and Manufacturers of Ashcroft’s Low-Water De 
tector, Ashcroft’s Magnetic Water Gauge, Ashcroft’s Oil Testing 
Machine, Ashcroft’s Self-Cleaning Gauge Cocks, Ashcroft’s Pipe 
Stock and Dies , Brown’s Patent Adjustable Pipe Tongs. 

Also, Steam Traps, Packer Ratchet Drills, Ste inwood Cutters, 
Marine Clocks, Engine Kevolution Counters, Test Gauges, oil 
Cups, ‘Test Pumps, Locomotive Spring Balances, Steam Whistles, 
Salinometers, and all Instruments for Measuring Steam, Air, Gas 


orwae’ OFFICE AND SALESROOM, 
{11 LIBERTY ST.,NEW YORK. 


Address all Letters to P. 0. Box 3754, N.Y. 








LOCOMOTIVES BE EVERY STYLE 4xoSIZE 


Ives STANDARD cna, 


me May PARTS ARE INTERCHANG 
AY Be 
ORDERED By NUMB 


STANDARD +> NARROW 
~~ GAUGE. ~~ 


\) ALSO FOR 


\ PLANTATIONS, 
)) MINES AND 

= LOGGING. 
“ yal 


Gene pit 


= BN N\Ainplicalion: 


~ JOHN DEVINE. 
SUPT LOCO. DEPT - 














> Patent Portable Valve Seat 
Rotary Planing Machine. 


For Planing off the Valve Seats of Locomotive 
and other Engines. Three sizes made for 
any Range Loccmotive Work. 


Circulars with full description on application, 


L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Piops., Philadelphia, Pa. 








wore, as. | FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburg Car Mfg, Co., 
HARRISBURG, PA. 


W. C. YOUNG & C0., Manufacturers 
Engine Lathes, Hand pe 
FOOT POWER LATHES, SLIDE RESTS, Etc. 





Highest Award, 





AT 
WE ARE MAKING SILVER MEDAL Frankie 
R MED } Instit 
A SPECIALTY oF| * oe 
24-INCID LATHE. AND EXHIBITION, 
DIPLOMA. | y Philadelpbia. 


WITIHE BED ANY 


THIS LATHEIS DESIGNED | ,..We are operating the finest and most successful 


LENGTH DESIRED. ; Te 0 
Electric Light Stations inthe world. A change of 








FOR SEVERE SER-. speed not exceeding one per cent cuaranteed, run- 
1, bing light and loaded. Send for Catalogue. 
VICE IS THE 
ae = apelin OF ITS 
sizi EVER pro. {SEND FOR SPECIAL LIST. 


DUCED, AND THE WORKMANSHIP AS GOOD 
CAN 
Glenweod Station,’’ 


LATHE.:*....... 
bet UP RTH - Yonkers, H. Y 
THE BABCOCR & WILCOR C0, | cream eouce 


STEAM BOILERS 
89 Cortlandt St.,N.¥.107 Hope St.,Glasgow,Scotland. 
r Branch Offices: 


j 50 Oliver Street 


)| 

‘t PHILADELPHIA, 
, 82 6th Street. 
CHICAGO, 

645. Canal  Berect. 
NEW ORLEA 
54 Carondelet Beret. 
SAN FRANCISCO, 

561 oe Street. | 
HAV 


Second-hand Machine Tools, 


A LARGE ASSORTMENT AT LOW PRICES, 


NEW MACHINE TOOLS 


OF THE LATEST AND BEST DESIGNS, 


“any 








COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


SOLE SALE AGENTS FOR THE 





EDISON SHAFTING MFG. CO. 





The George Place Machinery Co., 


121 CHAMBERS S8T., NEW YORK. 


Ss San Ignacio. 
Send to senneas Office for Circular. 
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THE ORIGINAL 


1 Unie Mis Mithines i 


MADE BY THE 


— = BROWN & SHARPE MFG. CO. 


No. 1 Uni 1] Milling Machine. 
aCe eee PROVIDENCE, R. I., 





No.3 Universal Milling Machine, 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 


of the greatest attainable accuracy in TOOL- MAKING MACHINES will be 
appreciated by Machinists. 


CORRESPONDENCE SOLICITED. 


SPECIAL PULLEY MACHINERY 


36, 50 & 6O inch swing. 


CATALOGUE MAILED ON APPLICATION. 
























Corning, N. Y., April 16th, 1883, 
NILES TOOL WORKS, Hamilton, 0. 
| Gentlemen ;—We are and have been greatly pleased with the PULLEW LATHE... 
We use it entirely for turning Engine fly-wheels, which must be perfectly true when finished. We 
| run three cuts over the face and sides. Such wheels, of course, cannot be turned anything like as 
quick as pulleys. The best we have been able to do isto turn six 42 x10 wheels in ten 
| This is 75 per cent, more than we were able to do with a heavy 


B. W. PAYNE & SONS. 


hours, 
§0 inch Lathe, 












HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston. 













20", 24’, 28° UPRIGHT DRILLS 


LODGE, DAVIS & C0, 


Cincinnati, Ohio. 






TO 


("Send for prices; it will pay you 


SUCCESSORS 
LODGE, BARKER & CO. 








97 to 115 
Nod. te 
Avenue, 


Sener C 


E. GOULD& S. &. SAAR, Serena we. 


' EBERHARDT, Machinists $ Iron Workers’ Tools. 


N 
0 


wa 


Hod IVGAM G10) GHAIS0gY AM 


MAN 





“NOLLISIHXA SNVATHO MA 


Universal Milling Machine. 





LY UAITIK TVSHAAIND 


(‘3nd 92g) 


Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


Kos.139 to 143 CENTRE ST.,NEW YORK. 


SH APE Rs. 
Patent Quick Adjustable Stroke, 


CAN BE CHANCED WHILE IN MOTION. 





PRAIT & WHITNEY Co, 


HARTFORD, CONN,, 


~ Manufacture LA THE S of Various Sizes 


AND OF THE FOLLOWING KINDS : 


HAND, ENGINE FOR TURNING AND SCREW CUTTING 
s CUTTING OFF, GAP BED, PULLEY TURNING AND 
BORING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL, RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, &c. 


Price Tist and Description Given upon Application. 


THE 





& SPENCER Co. 


CONN. 
SCREW PLATES AND 


THE BILLINGS 


bas 
ea 
HARTFORD <2 
MANUFACTURERS OF 


MADE IN 5 SIZES CUTTING 

THREADS FROM bp ics OF AN INCH 

eens ccemenmatdaianienimmenmemnmnal rR on 

V THREAD. ALSO 

AND WHITWORTH THREAD. 
[ee Lamenemenedhamennteemenemmenteniieniadll 


QF BAR STEEL. 


DIES 


TO 2 INCHES: 
U.S. STANDARD 





DROP FORGED 


—" & _-jhaleagoh 





THTOA 
ssvz 
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hs and Prices 
Lowell, Mass 





Manufacturer of 
\ from 16 to 48 in. 


ig 





GEO. W. ni 








—— _— 

RANT’S GEAR BOOK contains much 
valuable and interesting information about 
Gears. It is sent free to any business 

concern on receipt of card or circular; to any 
other address for twenty-five cents, which is 
returnable with: aay order for Gears. 

GEORGE B. GRANT, 666 Beverly St., Boston 


KEY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 

Our Eey-Seating Machine 
will save enough in 60 
days’ use to pay first cost; 
no shop can afford to do 
without one. We have 
now ready for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-inch 
Drills. Send for Photo, 
and Catalogue, 


J. M. ALLEN, Pres: env. 
{ 
W. B. FRANKLIN, Vior-Presmsnr. 


J. B. Preroz, Szoerrary. 








For New Reduced PRICE LIST, Write wo 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O, 


LATHES, 






17 in. 
ee 





a: P.DAvis, | PLANERS, Md Ml a 

THE BUFFALO STEEL FOUNDA ‘SUF al 

ORDERS Ane RIRRRSPCnOENeS PRATT & paper ones 
oprie ors. 





The Stiles saachinict Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 


MANUFACTURED BY— 


THE STILES & PARKER PRESS C0, 


MIDDLETOWN, CONN. 
Branch Works and Office: 
529 DUANE STREET, NEW TORK. 


5 








Manufacturer 


PY Weis Renin UL us Tosa 


PAWTUCKET.R.1. 




















